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© (54) Title: NEW PHARMACEUTICAL COMBINATIONS FOR NOS INHIBITORS 

*H 

(57) Abstract: The present invention relates to new pharmaceutical uses for compounds thai exhibit activity as nitric oxide synthase 
(NOS) inhibitors. Specifically, it relates to the use of NOS inhibitors, particularly selective neuronal NOS (nNOS) inhibitors, alone 

S or in combination with another active agent, in particular, either an SSR1 or an NK-l receptor antagonist, for the treatment of dis- 
orders or conditions the treatment which can be effected or facilitated by altering circadian rhythms. Examples of such disorders 

O and conditions are blindness, obesity; seasonal affective disorder, bipolar disorder, jet lag, circadian sleep rhythms disorder, sleep 
deprivation, parasomnias, REM sleep disorders, hypersomnia, sleep-wake cycle disorders, narcolepsy and sleep disorders associated 

^ with shift work or irregular work schedules; nocturnal enuresis, and restless-legs syndrome. 
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NEW PHARMACEUTICAL COMBINATIONS FOR NOS INHIBITORS 

Background Of The Invention 
The present invention relates to new pharmaceutical uses for compounds that exhibit 
activity as nitric oxide synthase (NOS) inhibitors. Specifically, it relates to the use of NOS 

5 inhibitors, particularly selective neuronal NOS (nNOS) inhibitors, alone or in combination with 
another active agent, for the treatment of disorders or conditions the treatment which can be 
effected or facilitated by altering arcadian rhythms. Examples of such disorders and conditions 
are blindness, obesity, seasonal affective disorder, bipolar disorder; jet lag, circadian sleep 
rhythms disorder, sleep deprivation, REM sleep disorders, hypersomnia, parasomnias, sleep-wake 

10 cycle disorders, narcolepsy and sleep disorders associated with shift work or irregular work 
schedules; nocturnal enuresis, and restless-legs syndrome. 

This invention also relates to the use of a NOS inhibitor in combination with an NK-1 
receptor antagonist (e.g. . a substance P receptor antagonist), alone or in combination with one or 
more additional active agents, for the treatment of any of the foregoing disorders. This invention 

15 also relates to the use of a NOS inhibitor in combination with a selective serotonin reuptake 
inhibitor (SSRI), optionally in combination with one or more additional active agents, for the 
treatment of any of the foregoing disorders. This invention also relates to the use of a NOS 
inhibitor in combination with both an NK-1 receptor antagonist and an SSRI, alone or in 
combination with one or more additional active agents, for the treatment of any of the foregoing 

20 disorders. 

There are three known isofonms of NOS - an inducible form (iNOS) and two constitutive 
forms referred to as, respectively, neuronal NOS (nNOS) and endothelial NOS (eNOS). Each of 
these enzymes carries out the conversion of arginine to citrulline while producing a molecule of 
nitric oxide (NO) in response to various stimuli. It is believed that excess nitric oxide (NO) 

25 production by NOS plays a rote in the pathology of a number of disorders and conditions in 
mammals. For example, NO produced by iNOS is thought to play a role in diseases that involve 
systemic hypotension such as toxic shock and therapy with certain cytokines. It has been shown 
that cancer patients treated with cytokines such as interieukin 1 (IL-1), interleukin 2 (IL-2) or tumor 
necrosis factor (TNF) suffer cytokine-induced shock and hypotension due to NO produced from 

30 macrophages. (See Chemical & Engineering News , Dec. 20, p. 33, (1993)). iNOS inhibitors can 
reverse this. It is also believed that iNOS plays a role in the pathology of diseases of the central 
nervous system such as ischemia For example, inhibition of iNOS has been shown to ameliorate 
cerebral ischemic damage in rats, see Am. J. PhvsioL 268, p. R286 (1995)). Suppression of 
adjuvant induced arthritis by selective inhibition of iNOS is reported in Eur. J. Pharmacol .. 273, p. 

35 15-24 (1995). 

NO produced by nNOS is thought to play a role in diseases such as cerebral ischemia, 
pain, and opiate tolerance. For example, inhibition of nNOS decreases infarct volume after 
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proximal middle cerebral artery occlusion in the rat see J. Cerebr. Blood Flow Metab .. 14, p. 924- 
929 (1994). nNOS inhibition has also been shown to be effective in antinociception, as evidenced 
by activity in the late phase of the formalin-induced hindpaw licking and acetic acid-induced 
abdominal constriction assays, see Br. J. Pharmacol. . 110, p. 219-224 (1993). In addition, 
5 subcutaneous injection of Freund's adjuvant in the rat induces an increase in NOS-positive 
neurons in the spinal cord that is manifested in increased sensitivity to pain, which can be treated 
with NOS inhibitors, see Japanese Journal of Pharmacology . 75, p. 327-335 (1997). Finally, opioid 
withdrawal in rodents has been reported to be reduced by nNOS inhibition. (See 
NeuroosvchopharmacoL . 13, p. 269-293 (1995)). 

10 Summary of the Invention 

This invention relates to a method of treating a disorder or condition that can be treated by 
altering arcadian rhythms in a mammal, including a human, comprising administering to said 
mammal: 

(a) a NOS inhibiting compound, or pharmaceutically acceptable salt thereof; and 
15 (b) an NK-1 receptor antagonist or a pharmaceutically acceptable salt thereof; 

wherein the active agents "a" and V above are administered in amounts that render the 
combination of the two agents effective in treating such disorder or condition. 

This invention also relates to a pharmaceutical composition for treating a disorder or 
condition that can be treated by altering arcadian rhythms in a mammal, including a human, 
20 comprising: 

(a) a NOS inhibiting compound, or pharmaceutically acceptable salt thereof; 

(b) an NK-1 receptor antagonist or a pharmaceutically acceptable salt thereof; and 

(c) a pharmaceutically acceptable carrier; 

wherein the active agents "a" and *b" are present in such composition in amounts that 
25 render the combination of the two agents effective in treating such disorder. 

This invention also relates to a method of treating a condition or disorder that can be 
treated by altering Orcadian rhythms in a mammal, including a human, comprising administering to 
said mammal: 

(a) a NOS inhibiting compound or pharmaceutically acceptable salt thereof; 
30 (b) an NK-1 receptor antagonist or a pharmaceutically acceptable salt thereof; and 

(c) a selective serotonin reuptake inhibitor (SSRI) or pharmaceutically acceptable salt 

thereof; 

wherein the active agents "a w , "b" and "c" above are administered in amounts that render 
the combination of the three agents effective in treating such disorder or condition. 
35 This invention also relates to a pharmaceutical composition for treating a disorder or 

condition that can be treated by altering ctrcadian rhythms in a mammal, including a human, 
comprising: 
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(a) a NOS inhibiting compound or pharmaceutically acceptable salt thereof; 

(b) an NK-1 receptor antagonist or pharmaceutically acceptable salt thereof, 

(c) an SSRI or pharmaceutical^ acceptable salt thereof, and 

(d) a pharmaceutical acceptable carrier; 

5 wherein the active agents "a", "b* and V are present in such composition in amounts that 

render the combination of the three agents effective in treating such disorder or condition. 

This invention also relates to a method for treating a disorder or condition that can be 
treated by altering circadian rhythms in a mammal, including a human, comprising administering to 
said mammal: 

10 (a) a NOS inhibiting compound or pharmaceutical^ acceptable salt thereof; and 

(b) an SSRI or a pharmaceutical^ acceptable salt thereof; 

wherein the active agents "a" and V are administered in amounts that render the 
combination of the two agents effective in treating such disorder or condition. 

This invention also relates to a pharmaceutical composition for treating a disorder or 
15 condition that can be treated by altering circadian rhythms in a mammal, including a human, 
comprising: 

(a) a NOS inhibiting compound or pharmaceutical^ acceptable salt thereof, 

(b) an SSRI or a pharmaceutically acceptable salt thereof, and 

(c) a pharmaceutically acceptable carrier 

20 wherein the active agents "a" and V are present in such composition in amounts that 

render the combination of the two agents effective in treating such disorder or condition. 

This invention also relates to a method for treating a disorder or condition that can be 
treated by altering circadian rhythms in a mammal, including a human, comprising administering to 
said mammal an amount of a NOS inhibiting compound or pharmaceutically acceptable salt 

25 thereof that is effective hi treating such disorder or condition. 

This invention also relates to a pharmaceutical composition for treating a disorder or 
condition that can be treated by altering circadian rhythms in a mammal, including a human, 
comprising an amount of a NOS inhibiting compound or pharmaceutically acceptable salt thereof 
that is effective in treating such disorder condition, and a pharmaceutically acceptable carrier; 

30 The term "treating" as used herein, refers to reversing, alleviating, inhibiting or slowing the 

progress of, or preventing the disorder or condition to which such term applies, or one or more 
symptoms of such disorder or condition. The term "treatment", as used herein, refers to the act of 
treating, as "treating" is defined immediately above. 

This invention also relates to a pharmaceutical composition tor treating a disorder or 

35 condition selected from blindness, obesity, seasonal affective disorder, bipolar disorder, jet lag, 
circadian sleep rhythms disorder, sleep deprivation, REM sleep disorders, hypersomnia, 
parasommas, sleep-wake cycle disorders, narcolepsy and sleep disorders associated with shift 
work or irregular work schedules; nocturnal enuresis, and restless-legs syndrome in a mammal, 
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including a human, comprising an amount of a NOS inhibiting compound or pharmaceutical^ 
acceptable salt thereof that is effective in treating such condition or disorder and a 
pharmaceutical^ acceptable carrier. 

This invention also relates to a method of treating a disorder or condition selected from 
5 blindness, obesity, seasonal affective disorder, bipolar disorder, jet lag, circadian sleep rhythms 
disorder, sleep deprivation, REM sleep disorders, hypersomnia, parasomnias, sleep-wake cycle 
disorders, narcolepsy and sleep disorders associated with shift work or irregular work schedules; 
nocturnal enuresis, and restless-legs syndrome in a mamma), including a human, comprising 
administering to said mammal an amount of a NOS inhibiting compound or pharmaceutical^ 
1 0 acceptable salt thereof that is effective in treating or preventing such condition or disorder. 

A more specific embodiment of this invention relates to the above method wherein the 
disorder or condition being treated is blindness. 

Another more specific embodiment of this invention relates to the above method wherein 
the disorder or condition being treated is restless-legs syndrome. 
15 Another more specific embodiment of this invention relates to the above method wherein 

the disorder or condition being treated is jet lag. 

Another more specific embodiment of this invention relates to the above method wherein 
the disorder or condition being treated is a parasomnia. 

Another more specific embodiment of this invention relates to the above method wherein 
20 the disorder or condition being treated is nocturnal enuresis. 

Another more specific embodiment of this invention relates to the above method wherein 
the disorder or condition being treated is a sleep-wake cycle disorder. 

Another more specific embodiment of this invention relates to the above method wherein 
the disorder or condition being treated is hypersomnia. 
25 Another more specific embodiment of this invention relates to the above method wherein 

the disorder or condition being treated is seasonal affective disorder. 

Another more specific embodiment of this invention relates to the above method wherein 
the disorder or condition being treated is a sleep disorder associated with shift work or irregular 
work schedules. 

30 Another more specific embodiment of this invention relates to the above method wherein 

the disorder or condition being treated is arcadian sleep rhythms disorder. 

Another more specific embodiment of this invention relates to the above method wherein 
the disorder or condition being treated is a REM sleep disorder. 

Another more specific embodiment of this invention relates to the above method wherein 
35 the disorder or condition being treated is bipolar disorder. 

Another more specific embodiment of this invention relates to the above method wherein 
the disorder or condition being treated is sleep deprivation. 
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Another more specific embodiment of this invention relates to the above method wherein 
the disorder or condition being treated is narcolepsy. 

Another more specific embodiment of this invention relates to the above method wherein 
the disorder or condition being treated is obesity. 

5 This invention also relates to a method of treating a disorder or condition selected from 

dysthymia, major depressive disorder, bipolar disorder, seasonal affective disorder and other 
mood disorders; anxiety disorders (ext.. generalized anxiety disorder, obsessive-compulsive 
disorder, panic disorder, post-traumatic stress disorder, social phobias, agoraphobia and other 
phobias), blindness, obesity, stroke, jet lag, sleep disorders such as circadian sleep rhythm 

10 disorders, narcolepsy, sleep apnea, REM sleep disorder, parasomnias, sleep-wake cycle 
disorders, sleep deprivation, insomnia, hypersomnia, and sleep disorders associated with 
advancing age, shift work or irregular work schedules; nocturnal enuresis, restless-legs syndrome 
and cognitive disorders such as dementias (e.g. . age related dementia and senile dementia of the 
Alzheimer's type) and memory disorders in a mammal, including a human, comprising 

1 5 administering to said mammal: 

(a) a NOS inhibiting compound or pharmaceutical acceptable salt thereof, and 

(b) an NK-1 receptor antagonist or a pharmaceutical^ acceptable salt thereof; 
wherein the active agents "a" and "b" above are administered in amounts that render the 

combination of the two agents effective in treating such disorder or condition. 

20 This invention also relates to a pharmaceutical composition for treating a disorder or 

condition selected from dysthymia, major depressive disorder, bipolar disorder, seasonal affective 
disorder and other mood disorders; anxiety disorders (e.g. . generalized anxiety disorder, 
obsessive-compulsive disorder, panic disorder, post-traumatic stress disorder, social phobias, 
agoraphobia and other phobias), blindness, obesity, stroke, jet lag, sleep disorders such as 

25 circadian sleep rhythm disorders, narcolepsy, sleep apnea, REM sleep disorder, parasomnias, 
sleep-wake cycle disorders, sleep deprivation, insomnia, hypersomnia, and sleep disorders 
associated with advancing age, shift work or irregular work schedules; nocturnal enuresis, 
restless-legs syndrome and cognitive disorders such as dementias (e.g.. age related dementia 
and senile dementia of the Alzheimer's type) and memory disorders in a mammal, including a 

30 human, comprising: 

(a) a NOS inhibiting compound, or pharmaceutical^ acceptable salt thereof, 

(b) an NK-1 receptor antagonist or a pharmaceutical^ acceptable salt thereof, and 

(c) a pharmaceutical^ acceptable carrier, 

wherein the active agents "a" and "b* are present in such composition in amounts that 
35 render the combination of the two agents effective in treating such disorder. 

This invention also relates to a method of treating a disorders or condition selected from 
dysthymia, major depressive disorder, bipolar disorder, seasonal affective disorder and other 
mood disorders; anxiety disorders (e.g.. generalized anxiety disorder, obsessive-compulsive 
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disorder, panic disorder, post-traumatic stress disorder, social phobias, agoraphobia and other 
phobias), blindness, obesity, stroke, jet lag, sleep disorders such as arcadian sleep rhythm 
disorders, narcolepsy, sleep apnea, REM sleep disorder, parasomnias, sleep-wake cycle 
disorders, sleep deprivation, insomnia, hypersomnia, and sleep disorders associated with 
5 advancing age, shift work or irregular work schedules; nocturnal enuresis, restless-legs syndrome 
and cognitive disorders such as dementias (e.g.. age related dementia and senile dementia of the 
Alzheimer's type) and memory disorders in a mammal, including a human, comprising 
administering to said mamma): 

(a) a NOS inhibiting compound or pharmaceutical^ acceptable salt thereof; 
10 (b) an NK-1 receptor antagonist or a pharmaceutical^ acceptable salt thereof; and 

(c) a selective serotonin reuptake inhibitor (SSRI) or pharmaceutical acceptable salt 

thereof; 

wherein the active agents "a", B b" and "c" above are administered in amounts that render 
the combination of the three agents effective in treating such disorder or condition. 

15 This invention also relates to a pharmaceutical composition for treating a disorder or 

condition selected from dysthymia, major depressive disorder, bipolar disorder, seasonal affective 
disorder and other mood disorders; anxiety disorders (e.g. . generalized anxiety disorder, 
obsessive-compulsive disorder, panic disorder, post-traumatic stress disorder, social phobias, 
agoraphobia and other phobias), blindness, obesity, stroke, jet lag, sleep disorders such as 

20 Orcadian steep rhythm disorders, narcolepsy, sleep apnea, REM sleep disorder, parasomnias, 
sleep-wake cycle disorders, sleep deprivation, insomnia, hypersomnia, and sleep disorders 
associated with advancing age, shift work or irregular work schedules; nocturnal enuresis, 
resttes&4egs syndrome and cognitive disorders such as dementias (e.g. . age related dementia 
and senile dementia of the Alzheimer's type) and memory disorders in a mammal, including a 

25 human, 

(a) a NOS inhibiting compound or pharmaceutical^ acceptable salt thereof; 

(b) an NK-1 receptor antagonist or pharmaceutical acceptable salt thereof; 

(c) an SSRI or pharmaceutical^ acceptable salt thereof; and 

(d) a pharmaceutical^ acceptable carrier 

30 wherein the active agents "a", V and "c" are present in such composition in amounts that 

render the combination of the three agents effective in treating such disorder or condition. 

This invention also relates to a method for treating a disorder or condition selected from 
dysthymia, major depressive disorder, bipolar disorder, seasonal affective disorder and other 
mood disorders; anxiety disorders (e.g. . generalized anxiety disorder, obsessive-compulsive 

35 disorder, panic disorder, post-traumatic stress disorder, social phobias, agoraphobia and other 
phobias), blindness, obesity, stroke, jet lag, sleep disorders such as circadian sleep rhythm 
disorders, sleep apnea, narcolepsy, sleep apnea, REM sleep disorder, parasomnias, sleep-wake 
cycle disorders, sleep deprivation, insomnia, hypersomnia, and sleep disorders associated with 
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advancing age, shift work or irregular work schedules; nocturnal enuresis, restless-legs syndrome 
and cognitive disorders such as dementias (e.g. , age related dementia and senile dementia of the 
Alzheimer's type) and memory disorders in a mammal, including a human, comprising 
administering to said mammal: 
5 (a) a NOS inhibiting compound or pharmaceutical^ acceptable salt thereof, and 

(b) an SSRI or a pharmaceutical^ acceptable salt thereof, 

wherein the active agents "a" and "b" are administered in amounts that render the 
combination of the two agents effective in treating such disorder or condition. 

This invention also relates to a pharmaceutical composition for treating a disorder or 

10 condition selected from dysthymia, major depressive disorder, bipolar disorder, seasonal affective 
disorder and other mood disorders; anxiety disorders (e.g. . generalized anxiety disorder, 
obsessive-compulsive disorder, panic disorder, post-traumatic stress disorder, social phobias, 
agoraphobia and other phobias), blindness, obesity, stroke, jet lag, sleep disorders such as 
circadian sleep rhythm disorders, sleep apnea, narcolepsy, sleep apnea, REM sleep disorder, 

15 parasomnias, sleep-wake cycle disorders, steep deprivation, insomnia, hypersomnia, and sleep 
disorders associated with advancing age, shift work or irregular work schedules; nocturnal 
enuresis, restless-legs syndrome and cognitive disorders such as dementias (e.g. . age related 
dementia and senile dementia of the Alzheimer's type) and memory disorders in a mammal, 
including a human, comprising: 

20 (a) a NOS inhibiting compound or pharmaceutical^ acceptable salt thereof; 

(b) an SSRI or a pharmaceuticalty acceptable salt thereof; and 

(c) a pharmaceutical^ acceptable carrier, 

wherein the active agents "a" and fc b" are present in such composition in amounts that 
render the combination of the two agents effective in treating such disorder or condition. 
25 This invention also relates to any of the above methods and pharmaceutical compositions 

wherein the disorder or condition is selected from hypersomnias, parasomnias, restless-legs 
syndrome, sleep-wake cycle disorders and sleep disorders associated with shift work or irregular 
work schedules. 

This invention also relates to any of the above methods and pharmaceutical compositions 
30 wherein the NOS inhibiting compound is a compound of the formula I, II, III, IV, V or VI, as defined 
below. 

Examples of NOS inhibiting compounds that can be used in the methods and 
pharmaceutical compositions of the present invention are compounds of the formula 



* 
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wherein ring A is a fused 5-7 membered saturated or unsaturated ring wherein from zero 
to two of the ring members are heteroatoms selected, independently, from nitrogen, oxygen and 
sulfur, with the proviso that no two adjacent ring members can both be heteroatoms; 
5 X is oxygen or a bond; 

n is an integer from two to six; and 

R 1 and R 2 are selected, independently, from (Ci-Ce) alkyl, aryl, tetrahydronaphthalene and 
aralkyl, wherein said aryl and the aryl moiety of said aralkyl is phenyl or naphthyl and the alkyl 
moiety is straight or branched and contains from 1 to 6 carbon atoms, and wherein said (Ci-Ce) 

10 alkyl, said aryl, said tetrahydronaphthalene and the aryl moiety of said aralkyl may optionally be 
substituted with from one to three substituents, preferably from zero to two substituents, that are 
selected, independently, from halo (e.g. chloro, fluoro, bromo, iodo), nitro, hydroxy, cyano, amino, 
(C^) alkoxy, and (Oi-C 4 ) alkyiamino; 

or R 1 and R 2 form, together with the nitrogen to which they are attached, a piperazine, 

15 azetidine, piperidine or pyrrolidine ring or an azabicyciic ring containing from 6 to 14 ring members, 
from 1 to 3 of which are nitrogen and the rest of which are carbon, wherein examples of said 
azabicyciic rings are the following 
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also R 1 or R 2 may be connected onto the (CH 2 )„ group to form a ring of from 4 to 7 
members; 

wherein R 3 and R 4 are selected from hydrogen, (d-CeJaityK phenyl, naphthyl, (Ci- 
Ce)alkyl-C(=OK HC(=OK (C t ^)alkoxy-(C=0>-, phenyl-C^O)-, naphthyl-C(=Oh and 
5 tfp?NC(=Oy wherein R 6 and R 7 are selected, independently, from hydrogen and (d-CeJalkyl; 

R 5 is selected from hydrogen, (C,-Ce)a!kyl, phenyl, naphthyl, phenyHCi-CeJalkyl- and 
naphthyKd-CsJalkyl-; 

and wherein said piperazine, azettdine, piperidine and pyrrolidine rings may optionally be 
substituted with one or more substituents, preferably with from zero to two substituents that are 
10 selected, independently, from (Ct-CeJalkyI, amino, (d-Ce) alkylamino, [d'KCi-CfOalkyQamino, 
phenyl substituted 5 to 6 membered heterocyclic rings containing from 1 to 4 rings nitrogen atoms, 
benzoyl, benzoylmethyl, benzylcarbonyl, phenylaminocarbonyl, phenylethyl and phenoxycarbonyl, 
and wherein the phenyl moieties of any of the foregoing substituents may optionally be substituted 
with one or more substituents, preferably with from zero to two substituents, that are selected, 
15 independently, from halo, (Ch-C^lkyl, (Cj-Qjjalkoxy, nitro, amino, cyano, CF 3 and OCF 3 ; 
and the pharmaceutical^ acceptable salts of such compounds. 
The following compounds are preferred NOS inhibitors of the formula I: 
644^3-AmincK^clohexyloxy)-naphthalerHl-yl]-pyridin-2-ylamine; 
644^3-AminoK7cJopentytoxy)-naphthalen-1-yi}-pyridin-2-ylamine; 
20 644^3-AminoK^obuty!oxy)^aphtt 

6^4^4-Amino-<^dohexytoxy)-naphthalen-1-yl]-pyridin-2-ylam!ne; 
6^4^2-AminoK^dopentyloxy}Hndarv4-ylJ-pyridin-2-ylamine; 
6^4-(2-AmincK^dobutyloxyHndarH4-yl}-pyridin-2-y!amine; 
6^4^2-AmirK><yclopropyloxy)Hndan-4-yl]-pyridin-2-ylamine; 
25 644^3-Amino-cydohexyloxy)-!nclan-4-ylJ-pyridin-2-ylamine; 

6H[4^3-Amino-<yctopentyk)xy)Hndan^-yll-pyridin-2-ylamine; 
6-[4^3-Amino^dobutyloxyHndan-4-yll-pyridin-2-ylamine; 
6^4^4-AminoK^clohexyioxyHndan-^yt]-pyridirH2-ylamine; 
6^4~Rperidirv^ylmethoxy)^J,8^ 
30 yiamine; 

644^24VrolldinyWethoxy)^J,8,9-tetrahydro-5H-ber^ -ylJ-pyridin-2- 
ylamme; 

6^4^2-AmiraM^dohexyloxy)^J,8 ( 9^^ 
yiamine; 

35 6^4^24Dimethylamint«thoxy)Hra^ 
6^4^24 > yrroBdirv-1-ytethoxy^ 

6-(4-{2-{(Benzo[1 ,3}dioxol-5^lmethyl)-aminoJ-ethoxy}-naphthalen-1 ~yl)-pyridin-2- 
yiamine; 
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6^442^67-Dimethoxy-3,4-dihydro-1 H-isoquinolin-2-y l)-ethoxy]-naphthalen-1 -yl>- 
pyridin-2-ylamine; 

3-{2-[4-{6-Amino-pyiidirv-2-yl}-naphthaIen-1 -yloxy]-ethyl}-3-aza-bicyclo[3. 1 *0]hex-6- 

ylamine; 

5 6-{4-{2-(4-Phenethyl-pipera2in-1 -yl)-ethoxy]-naphtha!en-1 -yl}-pyridin-2-yiamine; 

6-{4-{2-(3-Amino-pyrrolidir»-1 -yl)~ethoxy]-naphthalen-1 -yl}-pyridin-2-ylamine; 

6^4^1-Benzyl-piperidirv4-yloxy)-naphtha!en-1-yl}-pyridin-2-ylamine; 

6-{4-( 1 -Benzyl-pyiTDlidin-3-ytoxy>-naphthaien-1 -yl]-pyridin-2-ylamine; 

6^4KPiperkjirv4-yloxy)-naphthalen-1-yl]^yridin-2-ylamine; 
1 0 6-{4-(PyiTolidin-3-yloxy)-naphthalen-1 -yl]-pyridin-2-ylamine; 

6^4-(1-lsobutyl^iperidin^yloxy>-naphthalen-1-yn^yridin-2-ylamjne; 

6-[4-( 1 -Furan-2-ylmethyl^iperidin-4-yk)xy)-naphthalen-1 -yl]-pyridin-2-ylamine; 

6-l4-(1 -lsobutyl-pyrrolidin-3-yloxy)-naphthalen-1 -yl]-pyridiiv2-y!amine; 

644^1-Furan-2-ylmethyl-pynx>lidin-3^ 
1 5 6-{4-(2-Morpholin-4-yl-ethoxy>-naphthalen-1 -yl]-pyridin-2-ylamine; 

644^2-Diisopropylamino^thoxy)^ 

6-{4-( 1 -Methyl-piperidin-4-yloxy)-naphthalen-1 -yl]-py ridin-2-ylamine; 
6-{4-<1 -Methyl-pyrrolidin-3-yioxy)-naphthalen-1 -yl]-pyridin-2-ylamine; 
6^4-(3-Dimethylaminoi)ropo^ 
20 6^4^1-Aza-bicyclo{2.2.2]oct-3-yloxy)-naphthalen-1-yl>pyri 
644^2^peridirv1-yl^oxy)-naphtha^ 
644^^3,4^ihydro-1H-isoquinoli^ 

6^4^2^4-Dimethylamino-ptperidin-1-yl)-ethoxy}-naphtha!en-1 -yl}-pyridiiv2-ylamine; 

6^442^tert-Butyl^ethy^mhio)^^ 
25 6^4~[2^4-MethyKpiperazin-1^)^thoxy}^ 

6-{442-{4«-Phenyi-piperidin-1 -yl)-ethoxyl-naphthalen-1 -yl}-pyridin-2-ylamine; 

6-{4-[2-{7 f 8-Dihydro-5H-{1 ,3]dioxolo[4 f 5-g]isoquinolin-6-yl)-ethoxy]-naphthalen-1 -yl}- 
pyridin-2-ytamine; 

6-{4-(Ptperid in-2-ytmethoxy )-naphtha!er>-1 -yl}-pyridin-2-ytamine; 
30 6^4^1-4/tethyH?iperidin-2^ 

6^4^1-Methykpiperidin^y^ 

644^2-Amino~cyctohexyk)xy)^ 

6^4^PiperkJin-3-ylmethoxy)Hiaph^ 

6-[4-{1 -lsobutyl-azetidin-3-ytoxy)-naphtha!en-1 -yO-pyridin-2-ylamine; 
35 6^4^1^uran-2-ytmethyl^etkfi^ 
6H^8^ethyWi<ca^icyd^^ 
6^4^Azetidin^^oxy)^aphthalen-1-^ 

6-{4-< 1 ^ethyH?yrrolidir>-2-ylmethoxy)-naphthalen-1 -yQ-pyridin-2-ylamine; 
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6^Azetkiin-2-ylmethoxy)-naph^ 
6^^2-Dimethylamino^thoxyHndan^yl}-pyridin-2-ylamine; 
6-[7-(2-Pyrrolidin-1 -yl-ethoxy)-indan-4-y Q-pyndin-2-ylamine; 
6^742-(Benzyl-me%l-amino)-ethoxy]^ 
5 6^2-<4-PhenethyKpiperazin-1-^ 

6^2-{4-lsobutyl-piperaz!n-1-yl>^^ 
6-p-{2-Morpholin-4-yl-ethoxyHndan-4-yl]-pyridin-2-ylamine; 
6^^2-Diisopropylamino^thoxy)-indai>4-yl]-pyridin-2-yiamine; 
6-{742-(7,8-Dihydrc>-5HK1 ,3^ 
10 ylamine; 

6^2^4-Methyl-piperazifvl-ylH^ 
6^-[2-{tert^utyknemy^mino)^ 
6^-[2-(4-Dimethylamin^ 

6-{8-(2-Dimethylaminc>-ethoxy>-1 f 2,3,4-tetrahydro-1 .4-methano-naphthalen-5-y^pyridin- 
15 2-ylamine; 

6-[8-(2-Pyrrolidin-1 -yl-ethoxy)-1 ,2,3,4-tetrahydro-1 ,4-methano-naphthalen-5-y[J-pyridin- 
2-ylamine; 

644-(2-Dimethytemino-ethoxy)-5,67 f 84etrahydro-naphthalen^ 
6^4-(2-Pyrrolidin-1-yl^^ 
20 6^442^tert-Butyl^thyl-^ 
ylamine; 

644^2-Diisopropylamino^tto^ 
6^4-(2-Dieihylamirc«tho^ 

&-{4-[2-<3,4-Dihydro-1 msoquinolin^-ylJ-ethoxyJ-S.e J,8-tetrahydro-naphthalen-1 -ylK 
25 pyridin-2-ytamine; 

6-[4-(24 > iperidin-1-yl^thoxy)^ 
6W2-M(^holirH^yl^th^ 
644-[2<7,«)ihydro^H^1,3]d^ 
naphthalen-1 -yl}-py ridin-2 -ylamine; 
30 6^442^4-MethyHpiperaz^ 
ylamine; 

6^4-t2^4-Dimethylamm^ 
pyridin-2-ytamine; 

6^4^^,8-Dihydro-5HK1 ,3P^ 
35 naphthalen-1 -yl}-pyridin-2-ylamine; 

6W1^sobutyH>iperidin-3-^^ 
ylamine; 
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6-{4^1^ethyl-piperidin-3-ylmethoxy)-5 f 6^^ 
ylamine; 

6-{4-{2-{2-Diethylamino-ethoxy^ 
ylamine; 

6-t4^Piperidin-3-ylmethoxy)-5 t 6J ( 8-tetrahydro-naphthaien-1-yl]-py^ 
644^2-Amino-cyclohexyloxy)-5 t 67,8-tetrah 

6-[4-(FVrrolidin-2-yImethoxy}-5,6J.8-tetrahydro-naphtha!en-1-yl]-pyri and 
644-{2-Dimethylamino^thoxy)^7 l 8 t 9~tetrahydro-5H-benzo(^ck)hepten-1^ 
ylamine; 

and the pharmaceutical^ acceptable salts of the foregoing compounds. 

The following are additional examples of NOS inhibiting compounds of the formula I. 

6^4^2-AminoKydopenty!oxy)-5,6^ 

6-{4-(2-Amino-cyclobuty loxy)-5,6 t 7,8-tetrahydro-naphthalen-1 -y l]-pyrid in-2-ylamine; 

6-[4-(2-AminoK^lopropyloxy)-5 f 67,8-teta 

6^4-<3-AminoK^dohexytoxy)^ t 67,8-tetra^ 

644-<3-Amino^dopentyloxy)-5 ? 67,8-tetrahydr^^ 

6-[4-<3-Amino-cydobutytoxy)-6,6J t 8-tetrahydro-naphthalen-1^^ 

6^4-<4-AminoK^ohexyloxy)-5 f 67 ( 8-teta 

6^4^2-Amino-cydopenty!oxy)^aphthalen-1-yl]-pyridin-2-ylamine; 

6^4^2-Amino<ydobutyloxy)-naphthalen-1-yl]-pyridin-2-ylamine; 

6^4-(2-Amino-cydoprx>pytoxy)-naphthaIen-1-yl]-pyridin-2-ylamine; 

6^4-<2-{4-Dimethylamino-piperidin-^ 
benzocydohepten-1-yl}-pyridin-2-ylamine; and 

644-{2-{4-Methyl^iperazin-1-yl)-ethoxy))-67,8,9-te 
pyridin-2-ylamine. 

Other examples of NOS inhibiting compounds that can be used in the methods and 
pharmaceutical compositions of this invention are compounds of the formula 




,10 



N NH 2 



(II) 



and the pharmaceutical^ acceptable salts thereof, wherein 
each ( )n represents (CH^ 
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R 1 and R 2 are selected, independently, from hydrogen, (C^-Oq) alkyl, 
tetrahydronaphthalene and aralkyi, wherein the aryl moiety of said aralkyl is phenyl or naphthyl and 
the alkyl moiety is straight or branched and contains from 1 to 6 carbon atoms, and wherein said 
(d-C 6 ) alkyl and said tetrahydronaphthalene and the aryl moiety of said aralkyl may optionally be 

5 substituted with from one to three substituents, preferably from zero to two substituents, that are 
selected, independently, from halo (e.g. . chloro, fluoro, bromo, iodo), nitro, hydroxy, cyano, amino, 
(Ci-C 4 ) alkoxy, and {Ci-C 4 ) alkylamino; 

or R 1 and R 2 form, together with the nitrogen to which they are attached, a piperazine, 
piperidine or pyrrolidine ring or an azabicyclic ring containing from 6 to 14 ring members, from 1 to 

10 3 of which are nitrogen and the rest of which are carbon, wherein examples of said azabicyclic 
rings are the following: 




wherein R 3 and R 4 are selected from hydrogen, (Ct-Cejalkyl, phenyl, naphthyl, (C r 
Ce)alkyl-C(=OK HC(=OK (Ci^)alkaxy-(C=Oh phenyl-C(=0)-, naphthy»-C(=0)-, and 
15 R 7 R 8 NC(= : 0)- wherein R 7 and R 8 are selected, independently, from hydrogen and (Ct-CeJalkyl; 

R 5 is selected from hydrogen, (d-Qdalky!, phenyl, naphthyl, phenyHC 1 -C 6 )alkyt- and 
naphthyKCn-C^aDcy*-; 

and wherein said piperazme, piperidine and pyrrolidine rings may optionally be substituted 
with one or more substituents, preferably with from zero to two substituents that are selected, 
20 independently, from (Ci-Ce)alkyl, amino, (d-Cg) alkylamino, [dHd-CeJalkylJamino, cyclohexyl, 
methanesulfonyl, phenoxyacetyl, fiiranylcarbony!, trifluoromethylphenyl, phenoxyacetyl, 
benzenesutforryl, tsoqulnolinyl, quinolinyl, hydroxyphenylethyl, aminophenylethyl, phenyl substituted 
5 to 6 membered heterocyclic rings containing from 1 to 4 rings nitrogen atoms, benzoyl, 
aminoethyl, aminophenytpropionyl, cyclohexyiaminocarbonyl, benzylaminocarbonylamino, 
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morpholinocarbonyl. pyrrolidinocarbonyl, phenytthiazolyl, ethoxycarbonylmethyl, benzoylmethyi, 
benzylcarbonyt, benzylcarbonytamino, phenylaminocarbonyl, phenylethyl, phenylpropyl, 
benzhydryl, methylcarbonyl, methoxymethylcarbonyl, phenylaminopropanonyl, 
phenoxymethylcarbony!, cydopentylcarbonyl and phenoxycarbonyl, and wherein the phenyl 
moieties of any of the foregoing substituents may optionally be substituted with one or more 
substituents, preferably with from zero to two substituents, that are selected, independently, from 
halo, (d-d^lkyl, (d-C 3 )aikoxy, nttro, amino, cyano, CF 3 and OCF 3 ; 

nis 0,1 or 2; 

mis 0,1, or 2; 

each R 8 and each R 9 is selected, independently, from (d-d)alkyl, aryKd-d)alkyl 
wherein said aryl is selected from phenyl and naphthyt; allyl and phenallyl; 

X and Y are selected, independently, from methyl, methoxy, hydroxy and hydrogen; and 
R 10 is hydrogen or (d-d) alkyl; 

with the proviso that R 8 is absent when N is zero and R 9 is absent when m is zero. 

Examples of preferred compounds of the formula II are those wherein NR 1 R* is: 

4-phenoxycarbonyipiperazirh1 -yl; 

4-(4-fluorophenylacetyl)piperazin-1-yi; 

4-pheny tethytpiperazin-1 -yl; 

4-phenoxymethytearbonylpiperazin-1 -yf; 

4-phenylaminoc»rbonylpiperazin-1-yl; 

4-benzoylmethylpiperazin-1-yl; or 

4-tenzylcarbonylf»perazin-1 -yl. 

Other preferred compounds of the formula II are those wherein NR*R 2 is a group of the 

formula 




wherein NRWfeNH*. 

Other preferred compounds of the formula II are those wherein NR 1 R 2 is a group of the 

formula 
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NR 3 R 4 




wherein R 5 is aralkyl, eg., benzyl, and R 8 is (4-fluoro)phenylacetyl. 

Specific preferred compounds of the formula II include: 

1 ^4^2^4-(6-Amino-pyridirv2-^ -yl)-ethanone; 

1 -(^-^B-^ino-pyridin^^^ -y l)-2-methoxy-ethanone; 

1^4^2^4-(6^Amino-pyrkiin^ 

(442^4-(6-AmirK>^ridir^^^ -yl)-cyctopentyt-methar»one; 
1 ^4^244^6-Amino-pyridin-2^H3h^^ -yl)-2-phenyt-ethanone; 
3^^4^Ambx>-pyri^ 1 .0]hex-6-ylamine; 

2^4^-{4-{6-Amino-pyrtdirH^^ -yl)-1 -phenyl-ethanone; 

H4^-^6-Amino-pyridrn-2-y^^ 
ethanone; 

6-{4-{2-(4-Phenethyl-piperazir>-1 -yl)-ethyf}-phenyl}-pyridin-2-ytamine; 
2^4^^4^6-Amino-pyridin-2-ylHDhenyl]^thyl}-piperazin-1 -yl)-1 -phenyl-ethanol; 
{2^4-(6^ino-pyridirh2^H3henyl^^ 3. 1 ]non-7-yl)-arnine; 

6^442-{4^-AmirH>2-phenyl^^ 

644^^4-Amino-2 > 6KJimethy^ipendir^ -yl>-ethyll-phenyi}-pyridiry-2-yJamine; 

6^442^4-MethyHpiperazi^ 

{342-H^6-Aminoi>yrk^ 

644-(2-Amino-etriyl)-phen^^ 

6^4^&Aza-spiro[4,5Jdec-8^)^ 

644^2^4-lsobutyH>iperazm-1 ^)-ethyl}-phenyl}-pyridin-2-ylamine; 
2^4-{2^4^6^ino-pyridin-^^ -yl)-hWsopropy»-acetamide; 
4^^4-{6-Amim>-pyroiirh^^ acid p-tolyl-amide; 

6^4^44^34^nyl^ix^Hwperazin-1 -7l]-ethyl}-pheriylH>yridin-2-ylamlne; 
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H4^2-[4-<6-Aminoi)yrid^^ 
ethanone; 

8-{2^4-{6-Amino-pyridin-2-y^^ 

dione; 

hHH2-[4-{6^ino-pyridin-2-yl^ 
acetamide; 

8-{2^4-{6-Amina-pyridirv2-y l)-phenyll-ethyI}-a-aza-bicyclo[3.2. 1 ]oct-3-ylamine; 

3^-[4-{6^Amino-pyridin-2-yt)-^ 

2-Amino-1^4^-{4-(6-aminoi^ 

one; 

6^4-p-{4-Amino-piper^ 

6^4-[2-(4-Ben2hydryl-pipera2irh1 -yl)-ethyll-phenyl}-pyridifv2-ylam ine; 
6^4-[2-{4-BenzhydryHMperid^ 
6^4-[(Cydohexyl-methy^mino)-meth 
6^4-{(CydohexyMnethyl^mino)4T)ethy^ 
6^4^PhenethylamincHT)emy1)^enyf]-pyri 
6^2-Methoxy-4-(phenethyiaminoHTiethyl)-ph^ 
6-{4-(4-Amino-piperidirv1 ^methy1>-phenyl}-pyridiiv2-ylamine; 
6-{44(CyclohexylHTiethyte^ 
Other compounds of the formula II include: 
1^4-{2-^6rAnr«no-pyridin-2-y^ 
ethanone; 

6^4-p^4-lsobutyHwpera2in-1 -yi)^yl)-2-methoxy-phenyl}-pyiidirh2-ylamine; 
3^-f4-(6-Amtno-pyrid^^ 

{2-{4^6rAminoi3yridiiv2-yl^ 1 ]non-7-yl)- 

amine; 

6^4-{2-l4-(2-V\mino-2-pheny»^^^ 

ylamine; 

6-{4-[2-{4-Amino-2-meihaxy^ 
2-{4^44^G-Aminoi>yrffl^ 
acetamide; 

6-{4-(4-Amino-pfpendbv1 -ylrnethyt)-2-methoxy-phenylH>yridin-2 
H4H2^4-{6-Amiru>f>yrfc^ 
ethanone; 

6-{4-{2-(4-lsobutyl-pipera2in-1 -yl)-ethyl]-2-methyl-phenyl)-pyrid in-2-ylamine; 
3^244-(6-Aminc>iPyridir^^ 1 ,0]hex-6-ylamine; 

2^4^^4^6-Amino-pyrklii>2-yl^^ -yt)-1 -phenyl 

ethanone; 
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M4^2-{4^6-Aminoi)yrkiin^ 
phenyl)-ethanone; 

6^4^2^4-PhenethyH»pe 

2-(4^2-{4^6^ino-pyridir>-2^ -yi)-1 -phenyl-ethanoi; 

5 {2^6-Amino-pyridirv2^ 
amine; 

6^4^244^2-Amino-2-phenytethy0i^ 

ylamine; 

&^4-{2-(4^Amino-2,6<iimethyi-pi 
1 0 2-(4-{2-[4-(6-AminoHpy^ -yf)-N-isopropyi- 

acetamide; 

6^4-Amino-pipend^ 
N-{1-{244^6^!no-pyrkiir^^ 
N-(1^44-(6^ino-pyridii>2^^ 
15 acetamtde; 

^H2-[4-(6^ino^dirv2-^ 
N-(1-{2^4^6^inc>i>yrkJiiv2^)-phenyil^m 
acetamtde; 

2-(4-{2K4^6rAmirroi3yn^ 
20 ethanone; 

H4-{2-[4-(6^ino-pyridi^^ 
phenyl)-ethanone; 

N-{1 H2-[4-(6^irK>-pyrklirv2^ 
2^4^^4-(6-Amino^rkfin-2-yl)-phenyl)-eth 
25 2-<4-{2H4-<6-Aminoi^in-2^ 
ethanone; 

2-<4-{2-t4-(6^incH>yrid^^ 
ethanone; 

2-(4^-{4^6^irK>Hpyrid^ 
30 2^4^44^6^ino-pyridiTv2^H^ -cyclohexyl-ethanone; 

1- {4-{2-l4-(6^m!rc^^ 
6^4-{2^4-lsobutyHptpera 
:H2W&^ino-pyreJin-2-^ 

2- {4^44-{6-Amino-pyrid^ 
35 1-<4-{244-(6^incMD^ 

ethanone; 

6-{4-[2-{4-Phenethyl-piperazin-1 -yl)^thyl}-2-fluoro-phenyl}-pyridin-2-ylamine; 
2^4-{2-^6^inoi)yridirv2^ 
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{2-I4^6^incH3yridin-2-yl)-2^ 

amine; 

6^2-{4-{2^ino-2-phenyl^ 

ylamine; 

5 ^4^2-(4rAmino-2-f!uoro-piperidin-1 -yl)-ethyi]-2-fluorQ-pheny!}-pyridin-2-y»amine; 

2-(44214-{6V\mino-pyrid^ 
acetamide; 

6-[4-(4-Amino-piperidir^^ 
6^4-{2-(4^ino-2,6^iethy^ 
1 0 6-{4-{2-{4-Amino-2 t 6^iben2yt-piperidin-1 ^)-ethyl]-phenyI}-pyridin-2-ylamine; 

{2-[4K6^inoi>yridin-2-^ 
bicycfc>p.3. 1 ]norv7-yl)-amine; 

{2-{4^6-AmirKH>yrid^ 
bicydo[3.3.1]non-7-yl)-amine; 
1 5 {2-[4^6^irK>-pyrkii^^ 
bicyclo[3.3.1]non-7-yI)-amine; and K 

{2-{4^6-AmirK>^diiv2^^ 
bkycto[3.3.1]non-7-y0-amine. 

Other examples of NOS inhibiting compounds that can be used in the methods and 
20 pharmaceutical compositions of this invention are compounds of the formula 



wherein X is CHOH, CH 2( or CHR 10 wherein R 10 , together with * the CH 2 group adjacent 
to X and the nitrogen of NR 1 R 2 , forms a five or six membered saturated ring; 

R\ R 2 , R 3 and R 4 are selected, independently, from hydrogen (Ct-Ce) alkyt, 
25 tetrahydronaphthalene, aryl and aralkyl, wherein said aryl and the aryl moiety of said araJkyl is 
phenyl or naphthyt and the alkyt moiety is straight or branched and contains from 1 to 6 carbon 
atoms, and wherein said (CrQs) aikyl and said tetrahydronaphthalene and the aryl moiety of said 
aralkyl may optionally be substituted with from one to three substituents, preferably from zero to 
two substituents, that are selected, independently, from halo (e^, chloro, fluoro, bromo, iodo), 
30 nitro, hydroxy, cyano, amino, (Ct-C 4 ) alkoxy, and (C,-C 4 ) alkylamino; 
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or R 1 and R 2 , together with the nitrogen to which they are attached, form a piperazine, 
piperidine or pyrrolidine ring or an azabicyclic ring containing from 6 to 14 ring members, from 1 to 
3 of which are nitrogen and the rest of which are carbon, wherein examples of said azabicyclic 
rings are the following 




wherein R 5 and R 8 are selected from hydrogen, (Ct-CeJalkyI, phenyl, naphthyl, (d- 
Ce)alky^C(=OK HC(=Oh (C^)alkoxy^C=0)-, phenyl-C(=Oh naphthyl-C^O)-, and 
R 8 R 9 NC(=0)- wherein R 8 and R 9 are selected, independently, from hydrogen and (d-CeJalkyI; 

R 7 is selected from hydrogen, (Ct-CeJalkyl, phenyl, naphthyl, phenyHd-CgJalkyl- and 
10 naphthyl(C 1 -C 6 ^lkyt-; 

and wherein said piperazine, piperidine and pyrrolidine rings may optionally be substituted 
with one or more substituents, preferably with from zero to two substituents that are selected, 
independently, from (CrCeJalkyl, amino, (d-Ce) alkylamino, [dKCt-CeJalkylJamino, phenyl 
substituted 5 to 6 membered heterocyclic rings containing from 1 to 4 rings nitrogen atoms, 
15 benzoyl, benzoylmethyf, benzylcarbonyl, phenylaminocarbonyl, phenylethyl and phenoxycarbonyl, 
and wherein the phenyl moieties of any of the foregoing substituents may optionally be substituted 
with one or more substituents, preferably with from zero to two substituents, that are selected, 
independently, from halo, (CrCa^dKyl, (d-C^alkoxy, nitro, amino, cyano, CF a and OCF 3 ; 

and wherein R 3 and R 4 , together with the carbon to which they are attached, form an 
20 optionally substituted carbocyclic ring of from 3 to 8 members; 

and the pharmaceutical^ acceptable salts of such compounds. 

More specific embodiments of compounds of the formula III include: 

(a) compounds of the formula III wherein R 1 , R 2 , R 3 and R 4 are selected, 
independently, from (Ct-CeJalkyr, 
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(b) compounds of the formula III wherein R 3 and R 4 are selected, independently, 
from (d-CeJalkyl, and R 1 and R 2 , together with the nitrogen to which they are attached, form a 
ring; 

(c) compounds of the formula III wherein one of R 1 and R 2 is selected from (C r 
C 6 )alkyl, and the other is selected from phenyl or phenyKCrC^alkyl; 

(d) compounds of the formula III wherein R 1 and R 2 , together with the nitrogen to 
which they are attached, form a piperazine, piperidine or pyrrolidine ring; and 

(e) compounds of the formula III wherein R 1 and R 2 are selected, independently 
from (Ct-CsJalkyl, and R 3 and R 4 , together with the carbon to which they are attached, form a 
ring. 

Examples of preferred compounds of the formula III are: 

642-lsopropoxy^(4-phenethylpipe^ 

6-[2-lsobutoxy^(4^henethylpiperazi^ 

6^2-lsobutoxy^^(4<limethylaminoethyl)-phenyl]-pyridin-2-ylamine; 

642-!sopropoxy^N^2-methyl)propylM^ 

1 W6-Amino-pyridin-2^)-3^ 

6H2-Cydopentyloxy^(4<limethyte^^ 

6^-Cyc!operrtyloxy^(4-pheneth^^ 

and the pharmaceutical^ acceptable salts of the foregoing compounds. 
Other examples of specific compounds of the formula III are: 
642-Cydohexyloxy-4-((4-phenemylptp 
6^-Cydobutytoxy^(4^hene%lpipera 
6-l2<:ydopropytoxy^((4-phene%fc^ 
6^-lsopentyloxy^(4^hene%lpip^ 
6H2-lsohexyloxy^(4-phenethyltf 
6^^yclopentytoxy^N^2^ethyl)pro 
6-p-CyctohexyloxH^2^e^ 
642^yctobutyloxy-<N-(2HTie^^ 
6H£-Cyctoprt^><y^^^ 
6~{2- Isopentytoxy ^2HTtethyt)propyl)^pyr^ 
6-{2-4sohexyIoxy HN^2^ethyt)propy0^pynno^ 
H4^6^ino^yridin-2-yl>^ 
H4^6^inoi>yrfclin-2-yl)-3^ 
2-yl)-ethanol; 

H4^6-Amino-pyridin-2-y^^ peri din- 1-yi)- 

ethanol; 

H4-(6-Ammo-pyrklir^ and 
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1 -{4-(6-Amino-pyridin-2-yl)-3^ .y\y 

ethanol; 

and the pharmaceutical^ acceptable salts of the foregoing compounds. 
Other examples of NOS inhibiting compounds that can be used in the methods and 
5 pharmaceutical compositions of this invention are compounds of the formula 




IV 



wherein R 1 and R 2 are selected, independently, from hydrogen, halo, hydroxy, ( d-d)alkoxy, 
(d-d)alkyl, (d-djalkenyl, and (d - C 10 )alkoxyalkyl; and 

10 G is selected from hydrogen, (d-djalkyl, (d-d)a!koxy-(d-d)alkyl, aminocarbonyHd- 

C 3 )alkyl-, (d-d) alkyteminocarbonyl -(d-d) alkyh dKfCi-Ca^lkyOaminocarbonyl^d^alkyl-, 
and N(R^(R 4 )(Qjrd)alkyh wherein R 3 and R 4 are selected, independently, from hydrogen, (d-d) 
alkyl. tetrahydronaphthalene and aralkyi, wherein the aryl moiety of said aralkyl is phenyl or 
naphthyl and the alkyl moiety is straight or branched and contains from 1 to 6 carbon atoms, and 

15 wherein said (d-d) and said tetrahydronaphthalene and the aryl moiety of said aralkyl may 
optionally be substituted with from one to three substituents, preferably from zero to two 
substituents, that are selected, independently, from halo, nitro, hydroxy, cyano, amino, (d-d) 
alkoxy, and (d-d) alkylamino; 

or R 3 and R 4 form, together with the nitrogen to which they are attached, a piperazine, 

20 piperidine, azetidine or pyrrolidine ring or a saturated or unsaturated azabicyclic ring system 
containing from 6 to 14 ring members, from 1 to 3 of which are nitrogen, from zero to two of which 
are oxygen, and the rest of which are carbon; 

and wherein said piperaztne, piperidine, azetidine and pyrrolidine rings and said 
azabicyclic ring systems may optkmafly be substituted with one or more substituents, preferably 

25 with from zero to two substituents, that are selected, independently, from (d-d)alkyl, amino, (d- 
d) alkylamino, [dKd-d)alkylJamino, Phenyl substituted 5 to 6 membered heterocyclic rings 
containing from 1 to 4 ring nitrogen atoms, benzoyl, benzoyimethyl, benzylcarbonyi, 
phenylaminocarbonyl, phenytethyl and phenoxycarbonyt, and wherein the phenyl moieties of any of 
the foregoing substituents may optionally be substituted with one or more substituents, preferably 

30 with from zero to two substituents, that are selected, independently, from halo, (d-d)alkyl, (d- 
d)alkoxy, nitro, amino, cyano, CF 3 and OCF 3 ; 

and wherein said piperazine, piperidine, azetidine and pyrrolidine rings and said 
azabicyclic ring systems may be attached to -(Co-d)alkyl-O- (wherein the oxygen of said -{Or 



5/15/2007, EAST Version: 2.1.0.14 



WO 00/71107 



-22- 



PCT/IB00/00295 



C 4 )alkyK>- is the oxygen atom depicted in structural formula I) at a nitrogen atom of the NR 3 R 4 
ring or at any other atom of such ring having an available bonding site; 
or G is a group of the formula A 



wherein Z is nitrogen or CH, n is zero or one, q is zero, one, two or three and p is zero, one or 
two; 

and wherein the 2-ammo piperidine ring depicted in structure I above may optionally be 
replaced with 



h ; 

and the pharmaceutical^ acceptable salts of such compounds. 

Examples of compounds of the formula IV are those wherein G is N(R 3 )(R 4 )(C 0 -C 4 ) alkyl 
and NfR^fR 4 ) is amino, dimethylamino, methylbenzylamino, (d-C^alkylamino, dH(C r 
C 4 )alkyl]amino or one of the following groups: 




(A) 




(CH 2 )„ 
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Preferred compounds of the formula IV include those wherein R 2 is hydrogen and R 1 is 
(C, - QOalkoxy and is in the ortho position relative to the pyridine ring of formula IV. 

Other compounds of the formula IV are those wherein G is a group of the formula A, as 
5 defined above, wherein Z is nitrogen. 

Other compounds of the formula IV are those wherein R 1 and R 2 are selected, 
independently, from (CrCzJaltaxy. 

Other compounds of the formula IV are those wherein G is a group of the formula A, as 
defined above, wherein Z is nitrogen, each of p and n is one and q is two. 
0 Other compounds of the formula IV are those wherein the 2-aminopyridine ring depicted in 

formula IV above is present 

Examples of preferred compounds of the formula IV are: 

6^4^2^hrce%temirK«thoxy)-2H^ 

6^4^2^ime%temino^tooxy)-2,^ 
5 644^2^imethylamino^thoxy)-3Hnethoxy-pheny l}-py ridin-2-y lamine; 

6^2^imethylamino^tto^ 

(H4^2^imethylamim>~etha^ 

642K*dopropyWH2-^^ 

642-cyctobutyM^2^ime^ 
!0 642^openty^2KJhTte^ 

6-{4-(2-dimethyiamino-ethoxy)-2-methoxy-5-propyl-phenyl]-pyridinylamine; 

6- [4^1^emylazetir>^oxy)-2Hn^ 

2^6^mino^din-2^l)-6-{2-dimethylamino-ethoxy)-phenol; 

644^2<limethytamino^oxy)-2-prop^ 
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6-{4-(2-dimethytamino^thoxy)-2HSopropoxy-phenyl]-pyridirv2^ 

6-{4-(2-drmethylamino^thoxy)-2^thoxy-ph 

644-(2-dimethylamino-ethoxy)-2-methoxy-5-propyl-phenyI]-pyri 

6-[5-allyl^2-dimethylamino-ethoxy^^ 

6-[3~aJlyl^2-dimethylamino^thoxy^ 

6-[4-(2-dimethyJamim>^oxy)-2 l 6^iira^ 

6-{4-{2-dimethylam»no^thoxy)-2-isopropyl-phenyl]-pyridin-2-ylamine; and 
6-{2-tert-butyM^2^imethylamino-etho 

Other examples of specific compounds of the formula IV are: 
4-(6-amino-pyridin-2-yf)-3-methoxyphenol; 
6-{4^2-pyrroJk*iny»^thoxy)-2^ 
6-[4-<4-<N-methyl)piperidinylo^ 
6-[4-{2-pyrolidinyl-ethoxy)-3-^^ 
6-{4-[2-<6J-dimethoxy-3 f 4^ihydro-1^ 
pyridin-2-ylamine; 

6-{3-methoxy-442-{4-phenethyl-pipe^ 

6-{3-methoxy^2-{4-methy!-piperazi^^ 

6^4-[2-(4^imethytamino-piperidin-1^ 

6-[4-(2-pyrrolidinyl^thoxy)-3-ethoxy-phenyll-pyridin-2-ylamine; 

4^6-amino-pyrkJin-y!)-3-c^^ 

642^dopropyW-(2-pyrrdidin-1 -yt-ethoxy)-phenyl}-pyridin-2-ylamine; 

3- {3-{6^mino^yridin-2ylH-cyclopropy4)henoxyJ -pyrrolidine-1-carboxylic acid tert-butyl 

ester; 

6-t2^dopropyl^1-methyH^ 

4- (6-amino-pyridin-2-yl)-3-cydobutyl-phenol; 
6^-<ydobutyl^2-pyrrolidi^ 
6-(2^c^butyM^lHrnethyl-pyrroHdin-^ 
4-{&^irKH>yridin-2^l)-3-cyc^ 
6-t2-cyctopentyM^2-py^ 

3- [4-{6-am!noi*rid^ add tert butyl 

ester; 

6-J4-<1 -methyl-pyrrdidhri-3^xy)-2-me^ 

4- {4-{6-amirK>-pyridin-2yl)-^ acid tert butyl 

ester; 

6-[2-methoxy-4-<1 -methy l-pipefidin-4-ytoxy)-phenyl}-pyridin-2-ylamine; 

6-[4-(allytoxy)-2-n^thoxy-phenylJ-pyridin-2-yteimine; 

4~(6-amino-pyrkiin-2-yt)-^ 
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4^6^mino-pyridin-2-y!)-3-fnethoxy-2-allyl-phenol; 

4-(6-amino-pyridin-2-yl)-3-methoxy-6-propyl-phenol; 

6^-isopropyM-(pyiTolidin^ytoxy)-pte^ 

6-[2-isopropyl^piperidin-3-ylo^ 

6^2-isopropyM-(1-methyl-a2etkJin-3-yioxy)-phenyl]-pyridin-^ 

6-[2-isopropyl^(lHT>ethyl-piperi^^ 

6-p-isopropyl-4-( 1 -methyl-pyrolidin-3-yto^ 

6-[2HSopropyM-(lHTiethyH?yrrolidiiv3-yloxy)-phenyq^ 

6-[2-isopropyM-(2-methy<-2-a2a-bicyclo[2.2. 1 ]hept-5~yloxy)-phenyQ-pyridin-2-ylamine; 
6-[4^2-dimethylamino^thoxy)-2-metto^ 
6^4^2^benzyl-methyl-amino)-efo^ 
6-{2Hrnethoxy-4-(2-pyrrolidin-1-^ 
2^4^6-amino-pyridin-2-yl)-3-methoxy-phenoxy]-acetamide; 
644-(2-amino-ethoxy)-2HTiethoxy-phenyi]-pyridin-2-ylamine; 
6-{4^2^3,4<lihydro-1h-isoquinolin-^^^ 
2^4-{6-amtno-pyridin-2-yl)-3-methoxy-phenoxy]-ethanol; 
642-methoxy^2-(2 > 2 t 6 i 64etramethy^piperklin-1-yl)-ethoxy]-phen^ 
6^4-[2-(2,5<limethyl-pyrroli^^ 
6-{4^2,5<limethyH>y^ 
244K6-amino^yrklirv-2-y»)-3-rra^ 
ethanone; 

6-[2Hrnethoxy^1-methyl-pyrrolidirv-2-ylm 

6-{4^-(ber^-methytemino)-etho^^ 

6^4-{2^thoxy^ttoxy)-2-me^ 

6^4^2^thoxy^thoxy)-2-isopropoxy-phenytJ-pyridirv2-ylamine 
642-methoxy-4-(3-methyl-buto^ 
644-[2-(benzyf-rnethyl-am 
642^thoxy^3-methyl-buto>ty^ 
H6^ino-3-aza^i^ 
ethanone; 

6^-ethoxy^2-pyrrolidin-1-^tt^ 

3^^4^6-amino-pyrkiiri-2-yl)-3-ethoxy-phenoxy}^ 1 .0]hex-6- 

ylamtne; 

1-{6-amino-3-aza-bicydol3. 1 .0]hex-3-yl)-2-[4-(6-aminc>-pyiidin-2-yl)-3-methoxy- 
phenoxyj-ethanone; 

3-{2^4-(6-aminc^pyridin-2^ 1 .0]hex-6- 

ylamme; 

642Hsopropoxy^2-pyrrolidin-1-y»^ 
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6-{4^2-<benzyl-methyl^mino)-ethoxy^ 
6H5-allyl-2-methoxy^2 

642-methoxy-4Hpyrrolidin-3-ytoxy)-phenyO-pyndin 

642-methoxy-4-(1-methyl-p^^ 

6^2-ethoxy^-(pynolidin-3-yto^ 

6-[2-isopropoxy-4-{pyrrolidin-^ 

642-methoxy^-(piperidir>4^ 

6-[2^ethoxy^2,2A^tetrametayHH^ 

642-isopropoxy^-(pyiTolidirv^^ 

3^4-{6-amino-pyridin-2-yl)-3-methoxy-phenoxyJ-az acid tert-butyl 

ester; 

6-{4-{a2etidin-3-yloxy)-2HTiethoxy-phenyl]-pyridin-2-ylami^ 

642-methoxy^1^ethyf-azetidin-3^ 

642-isopropoxy^pyrolidin-3-^^ 

642-isopropoxy^pyrolidin-3^oxy^ 

642-methoxy^pyirolidin-3^oxy)-phenyl]-pyri 

6^2-methoxy^1^ethyl-pyiTO^ 

H2-methoxy-4-(1-methyH^ 

642^thoxy-4^2-methyl-2-aza-b^ 

6-{2-memoxy^lHroethy^^ 

6^4-<1-ethyl^peridin^c^ 

6-{5-allyl-2-methoxy^1-methyl-pyiTolidin- 

6-p,6^imethy1-4-(3^iperidirv1-yi-pro 

6-p t 6Klimethyl^2-pyrrolkJirv1-y^thoxy)^ 

6-{2,6KJimethyt^;H4^ethyM 
6-[2,6-dimemyW-(2-morpholin^v^^ 
6^4-{2-{benzylHrcethytemino)^thox^^ 
2-{4-{6-amirK>-pyiid^ 
6-{4-<2-^ino^thoxy)-2,6<lin^^ 
6-g-isopropyl-4^2^ 
2H2,5^imethyl-pyrrora^ 
pyridine; 

6^4-f2^3,5-dimethyHpiperidi^^ and 
6^2-tert^utyf^2-pyrrolffi^ 

Other examples of NOS Inhibitors that can be used in the methods and pharmaceutical 
compositions of this invention are compounds of the formula 
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(V) 



wherein R 1 and R 2 are selected, independently, from hydrogen, hydroxy, methyl and 
methoxy; and G is a group of the formula 




? (CH 2 ) m 

Y \ 

NR 3 R 4 

(A) ( B ) 

5 wherein n is zero or one; 

Y is NRV, (d-d)alkyl or aralkyl, wherein the aryl moiety of said aralkyl is phenyl or 
naphthyl and the alkyl moiety is straight or branched and contains from 1 to 6 carbon atoms, and 
wherein said (d-d)alky1 and the aryl moiety of said aralkyl may be substituted with from one to 
three substituents, preferably from zero to two substituents, that are selected, independently, from 
10 halo (ag^, chloro, fluoro, bromo or iodo), nitro, hydroxy, cyano, amino, (C,-C 4 )alkoxy and (d-d) 
alkytamino; 

X is N when Y is (d-d) alkyl, aralkyl, or substituted (d-d)alky! t and X is CH when Y is 

NR*R 4 ; 

q is zero, one or two; 
15 m is zero, one or two; and 

R 3 and R 4 are selected, independently, from (d-d) a, W. tetrahydronaphthalene and 
aralkyl, wherein the aryl moiety of said aralkyl is phenyl or naphthyl and the alkyl moiety is straight 
or branched and contains from 1 to 6 carbon atoms, and wherein said (d-Ce) alkyl and said 
tetrahydronaphthalene and the aryl moiety of said aralkyl may optionally be substituted with from 
20 one to three substituents, preferably from zero to two substituents, that are selected, 
independently, from halo (eg., chloro, fluoro, bromo or iodo), nitro, hydroxy, cyano, amino, (0^ 4 ) 
alkoxy, and (d-d) alkylamino; 

or R 3 and R 4 form, together with the nitrogen to which they are attached, a plperazine, 
piperidine or pyrrolidine ring or an azabicyclic ring containing from 6 to 14 ring members, from 1 to 
25 3 of which are nitrogen and the rest of which are carbon, wherein an example of said azabicyclic 
rings is the 3-aza-bicyclo[3.1.0]hex-6-ylamine ring; 
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and wherein said piperazine, piperidine and pyrrolidine rings may optionally be substituted 
with one or more substituents, preferably with from zero to two substituents, that are selected, 
independently, from amino, (Ci-Ce) alkylamino, [dKCt-CeJalkylJamino, phenyl substituted 5 to 6 
membered heterocyclic rings containing from 1 to 4 rings nitrogen atoms, benzoyl, benzoylmethyl, 
5 benzylcarbonyi, phenytaminocarbonyi, phenylethyl and phenoxycarbonyl, and wherein the phenyl 
moieties of any of the foregoing substituents may optionally be substituted with one or more 
substituents, preferably with from zero to two substituents, that are selected, independently, from 
hato, (C t -C3)alky1, (d-C^alkoxy, nitro, amino, cyano, CF 3 and OCF 3 ; 

and the pharmaceutical^ acceptable salts of such compounds. 
10 Examples of preferred compounds of the formula V are those wherein NR*R 4 is: 

4-phenytethylpiperazin-1-yt; 

4-methylpiperazirv1-yl; 

phenethytamino; or 

3-aza-bicydo[3. 1 .0]hex-6-ytamine. 
15 Other preferred compounds of the formula V are those wherein NR 3 !* 4 is a group of the 

formula 




wherein NRW is NH 2 . 

Specific preferred compounds of formula V include: 
20 3-PW6-Amino-p^ 

644^4^hene%l-pipera^ 

34446^ino-pyridirv-2-y1HM^^ 1 .0]hex-6-ylamine; 

3-{446^inoijyridin-2-yl)-bipheny»-3-ylmethyn-^ 

2-Amino-^4X6-amino-pyrklir^^^ 
25 2-^ino4^446^mino-pyrid^ 

6-{4-{1-BenzyM ,2A6-tetrahydroi)yrkiirv 

644^1-Benzyl-piperidin^ 

6^4-<1-Benzy»-piperidin-2-ylm^^ 

6^4-{1-{2,2-Diphenyt-ethy»)^ 
30 6-[3-(2-Dimethylamino-C7ctope^ 

6^3-(2-(4-Methyfpiperazin-1-yl)^^ 

6-[4-(PiperWin-4-yl)-phenyl]-pyridin-2-ylamine; 
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6^3-(2-(N-<^lohexylaminoH^open^ 

6^3^2^N^ydohexytamino)^dopentylmethy!)-phenyl}-pyridirv2-^ 
643«(2^N-Phenethylamino)-cyclopentylmethyl)-phenyl)-pyridin 
643^2^N-Phenethylamino)^clopentylmethyl)-phenyl]-pyridin-2 
5 6^3-{2^4-Methytpiperazirv1-yl)^d^ 

6^3^2-(N4>en2ylamino)^clohexylmethyl)^henyll-pyridjn-2-ytamine; 
6^4^2^2-Ethoxy^thylamino)-cyclohexylm^ 
6^4^2^4-Benzytpiperazin-1^IH^ 
6-[4^2^4^N^sopropyiacetamido)pipeiran-1^^^ 
10 ylamine; 

6-{4-<(2-(PhenethylH2.2. 1 Jbicydohept-1 -yl)methyl)-phenyl]-pyridin-2-ylamine; 
644-((2^3-aza^icyclo[3A0]hex^^ 
pyridin-2-ylamine; 

642-(N4 D henethylamino)-5i)henykyclohexylmethyl)methyl)-pheny!]-py^ 
1 5 6-[4-((2-(PhenethylH2.2- 1 ]bicyctohept-1 -yl)methyl)-phenyr}-pyridin-2-ylam ine; 

6^((2^3-aza-bic^c43.1 .0]hex^ 
pyridin-2-yiamine; 

N-Methy!^2^minopyrid-^yl-benzytidene)-oxindote; 

N-MethyK2^minopyrid-6-yM>enzytH>xindol6; 
20 N^2^imethylaminoe%lH2^minopyr^ 

N^24)imethytaminoethy[H2^m 

6^(N-5Jsoxazolylmethyi>^piper^ 

6^(N-Acetamido)^ptperidin^y^^ 

64(N-Benzoytmethyl)^piperklin^ 
25 64(hK3A^imethoxybenzyf))^pip^ 

HW3,44\Aethy»enedtoxybenz^ 

6^(N^^uryl)methyl)^ 

NH446^mo-pyridin-2-yl)^ 
tetrahydroisoquinoline; 
30 6^(N^5-lsothiazolyl)me%l)^p^ 

6^(N^5~Thiazolyl)memyt)^ 

6^(N^-Pyridyl)methyf)-4^ 

6^(N^3-Pyridyl)rnethyl>^piperidin-4^ 

6^(^2-lmi<teo!yl)me%l)^piperid^ 
35 64(hH4^midazolyl)me^ 

6^(N^4-Pyridyl)n^y1)^piperidi 

6^(N^2-Furyl)methyl)^pynTM 

6^(N^2^ethyl)propyl)^pyr^ 
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8-{4-(6-Amino-pyridin-2^l)-pheny l}-3-isobutyl-3-aza-bicyclo[3.2. 1 ]octan-8-oI; 
844^6-Amino-pyridirv-2^)-phen^^ 

and 

8^4-{6-Amino-pyridin-2-tf^ 1 ]octan-8-ol. 

5 Other examples of NOS inhibitors that can be employed in the methods and 

pharmaceutical composition of this invention are compounds of the formula 




VI 



wherein n and m in the bridging rings are independently 1, 2 or 3, and a carbon in one of 
said bridging rings may be substituted by a heteroatom selected from O, S and N, with the proviso 

10 that a bridgehead carbon can only be substituted by nitrogen, and R 1 and R 2 are independently 
selected from C t to Ce alky!, which may be linear, branched or cyclic or contain both linear and 
cyclic or branched and cyclic moieties, wherein each of R 1 and R 2 may be independently optionally 
substituted with from one to three substituents, preferably from zero to two substituents, that are 
selected, independently, from halo (ejk chloro, fluoro, bromo, iodo), nitro, hydroxy, cyano, amino, 

15 (C,~C 4 ) alkoxy, and (C,-C 4 ) alkyiamino; 

or R 1 and R 2 form, together with the nitrogen to which they are attached, a piperazine, 
azetkfine, piperidine or pyrrolidine ring or an azabicyclic ring containing from 6 to 14 ring members, 
from 1 to 3 of which are nitrogen and the rest of which are carbon, 

wherein the distal nitrogen on said piperazine or azabicyclic ring is optionally substituted 

20 with groups R 3 and R 4 wherein R 3 and R 4 are selected from hydrogen, C t to Ce alkyl, phenyl, 
naphthyl, C t to Ce alkyl-C(=OK HC(=OK d to alkoxy-(C=Oh phenyf-C(=Oh naphthyl-C(=Oh 
and RVNCfO^ wherein R 6 and R 7 are selected, independently, from hydrogen and C, to Ce 
alkyl, with the proviso that when said azabicyctic ring is a spirocyclic ring, the distal nitrogen on said 
spirocydic ring is optionally substituted with R 5 wherein R 5 is selected from hydrogen, C, to Co 

25 alkyl. phenyl, naphthyl, phenyl to d> alkyl- and naphthyl C, to C* alkyK 

and wherein said piperazine, azettdtne, piperidine and pyrrolidine rings may optionally be 
substituted with one or more substituents, preferably with from zero to two substituents that are 
selected, independently, from d to C* alkyl, amino, C t to d alkyiamino, [di-d-Ce alkyljamino, 
phenyl substituted 5 to 6 membered heterocyclic rings containing from 1 to 4 rings nitrogen atoms, 

30 benzoyl, benzoytmethyl, benzylcarbonyi, phenylaminocarbonyl, phenylethyl and phenoxycarbonyl, 
and wherein the phenyl moieties of any of the foregoing substituents may optionally be substituted 
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with one or more substrtuents, preferably with from zero to two substituents, that are selected, 
independently, from halo, d to Qj alkyl, C, to C3 alkoxy, nitro, amino, cyano, CF 3 and OCF 3 ; 

with the proviso that no carbon atom is substituted with more than one substituent 
selected from hydroxy, amino, alkoxy, alkylamino and dialkyiamino; 
5 and the pharmaceutical^ acceptable salts of said compounds. 

Examples of the arafaicyclic rings that may be formed by NR 1 R 2 in the above compounds 
of formula VI are 



R 3 R*N 




NR 3 R 4 
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wherein R 3 and R 4 are selected from hydrogen, C, to d alkyl, phenyl, naphthyl, d to C 6 
alkyl-C(=0)-, HC(=Oh d to C 6 alkoxy-{C=Oh phenyl-C(=0)-, naphthyl-C(=0)-, and R*R 7 NC(=0)- 
wherein R 6 and R 7 are selected, independently, from hydrogen and d to d alkyl; and 

R 5 is selected from hydrogen, d to d alkyl, phenyl, naphthyl, phenyl-d to C 6 alkyl- and 
5 naphthyl d to d alkyl-. 

Preferred compounds of the formula IV include those wherein NR 1 R 2 is an optionally 
substituted piperidine, azetidine, piperazine or pyrrolidine ring or a 3-aza-bicyclo[3.1.0]hex-6- 
ylamine ring; 

and wherein said piperazine, azetidine, piperidine, pyrrolidine and 3-aza-bicyclo[3.1.0]hex- 
10 6-ylamine rings may optionally be substituted with one or more substituents, preferably with from 
zero to two substituents that are selected, independently, from d to C 6 alkyl, amino, d to d 
alkylamino, [di-d to d aikyljamino, phenyl, substituted 5 to 6 membered heterocyclic rings 
containing from 1 to 4 rings nitrogen atoms, benzoyl, benzoylmethyl, benzylcarbonyl, 
phenylaminocarbonyl, phenylethyl and phenoxycarbonyl, and wherein the phenyl moieties of any of 
15 the foregoing substituents may optionally be substituted with one or more substituents, preferably 
with from zero to two substituents, that are selected, independently, from halo, d to d alkyl, d to 
d alkoxy, nitro, amino, cyano, CF 3 and OOF* 

and the pharmaceutical^ acceptable salts of said compounds. 
The following compounds are preferred compounds of the formula VI: 
20 6^8-(2-Dimethytemino-ethoxy)-1 ,2,3,4-tetrahydro-1 ,4-methano-naphthalen-5-ylJ-pyridin- 

2-ytamine; and 

6-l8-{2-Pyrrolidin-1 -yl-ethoxy)-1 ,2,3,4-tetrahydro-1 ,4-methano-naphthalen-5-yl]-pyridin- 
2-ylamine. 

Other compounds of the formula VI are the following: 
25 6-l8-(2-Dimethylamino-ethoxy)-1 ,2,3,4-tetrahydro-1 ,4-ethano-naphthalen-5-yl]-pyridin-2- 

ytamine; 

6-{8-{2-PyiTOlidin-1-yl-ethoxy)-1 ,2,3,4-tetrahydro^l ,4-ethano-naphthalen-5-yq-pyridin-2- 
yiamine; 

6-[8-(2-{44)iirrathylam 
30 naphthalen-5-yt}-pyridirv2-ylamine; 

6-p-(2^,7-Dimethoxy-^^ ,2,3,4-tetrahydro-1 ,4- 

methanoHTaphthalen-5-yl}-pyridin-2-ylamine; and 

6-{8-(2-<4-Methylpiperazirv1-yl)-ethoxy>-1 ,2,3,4-tetrahydro-1 ,4-methano-naphthalen-5- 
yQ-pyridin-2-ylamine. 

35 Compounds of formulas l-Vl may contain chiral centers and therefore may exist in 

different enantiomeric and diastereomeric forms. This invention relates to the above methods of 
treatment using and the above pharmaceutical compositions comprising all optical isomers and all 
stereoisomers of compounds of the formulas l-VI and mixtures thereof. 
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Tbe term "alkyT, as used herein, unless otherwise indicated, includes saturated 
monovalent hydrocarbon radicals having straight, branched or cyclic moieties or combinations 
thereof. 

The term "one or more substituents", as used herein, refers to a number of substituents 
5 that equals from one to the maximum number of substituents possible based on the number of 
available bonding sites. 

The terms "halo" and "halogen", as used herein, unless otherwise indicated, include 
chloro, fluoro, bromo and iodo. 

Formulas I - VI above include compounds identical to those depicted but for the fact that 
10 one or more hydrogen, carbon or other atoms are replaced by isotopes thereof. Such compounds 
may be useful as research and diagnostic tools in metabolism pharmacokinetic studies and in 
binding assays. 

Examples of SSRI's that can be used in the methods and pharmaceutical compositions of 
this invention are sertraline, fluoxetine, paroxetine, ritaiopram and fluvoxamine. 
15 Examples of NK-1 receptor antagonists that can be used in the methods and 

pharmaceutical compositions of this invention are the following compounds and their 
pharmaceutically acceptable salts: 

2-<DiphenylmethylH^(2-dffluoromethoxy)phenyO^ 

amine; 

20 (2S t 3S)-N-(2-W^oxy-5-trifhioromethoxyphenyl)methy 
azabicyclo{2.2.2Joctane~a-amine; 

(2S,3S)-24 > heny^342-(2,2^tiifluoroethoxy)benzyQ-aminopiperidine; 
(2S,3S)-3-(2-Methoxy-5-t!ifluorometh^ 

(2S,3SH^5.64>imethoxyhexyl)-3^2-me 
25 phenyipiperidme; 

(2S,3S)~24>h€^yl-3-(2-trifiucro 
(2S,3S)-3^2-Hydroxy-54rffluoromethoxy^^ 
(2S,3S)-3-[5-Chlorc>-2-{2 f 2£-trffl^ 
(2S,3S)-2-Phenyl-3^3-*rifU^ 
30 (2S,3S)-3-(54-Butyl-2-4r^^ 

pS t 3S)-345^soprc^2-{2££-t^^ 

(2S,3S)^5-Dimethylamino-2-(2;2£-t^^ 

(2S.3S)-3K24)ifiuoromemo^ 

(2S,3S)-3-p > 5-bis(difluoromethoxy)benzyl]amino-2-phenylypiperidine; 
35 (2S,3S)-3K54-Butyl-2KJifluoromethox 

(2S,3S)-3-(2-lsopropoxy-5^uoromethoxyte^ 

(2S,3S)-3^24)ffiuoromethoxy-5-tr^ 

(2S,3S)-3-(2-Ethoxy-5-trifluorom 
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(2S,3S)-3^2-Difluoromethoxy-5Hrrrt^^ 

(2S,3S)-3^2-Difluoromethoxy-5-isopropylte^ 

(2S.3S)-34^Acetamidc>-2^2 t 2,2-^ 

(2S,3S)^2-Difluoix>methoxy-5^thylben^^ 
5 ds-3^54-Butyf-2nriethoxybenzyl)a^ 

ds-2^3,5^ibromophenyl)-3K2HTiethoxy^tnfluorometh and 

(2S-3S)-3K2-Dffiuoromettoxy-5-r^ 

Further examples of NK-1 receptor antagonists are: 

(2S,3S)-3^5-tert-butyl-2Hrnethoxybenzyl)amjno-2^ 
1 0 (2S,3S)-3(-54ert-butyl-2-trifli^ 

2^diphenylmethyI}-N^2^ethoxy-54ri^^ 
azabicycio[2.2.2]octar>-3-amine; 

(2S,3S)-2^henyl-S^^,2,24nfluoroethoxybenzyl)-aminopip 

cis-3^2-chlorobenzyiammo)-2iDhenytpiperidine; 
15 c^3-<2-triftuoromethytbenzytam 

d$-3^2Hiiethoxybenzylamino)-2^2^ 

ds-3^nemoxybenzytamirK>^ 

cis^2-rnethoxybenzylamino)-2^ 

c^3^Hrnethoxybenzylamtno)^ 
20 ris-3^2HTtethoxybenzylamino)-2-<3-fluo^^ 

cis-3^2HTiethoxybenzytami^ 

cis-3^2Hnethoxybenzylamlno)-2-phenytpiperidine; 

ds-3^-methoxybenrylamiro^ 

cis-3-{2Hrnemoxyt>enzytamino)-2^ 
25 ris-3^^ettK>xybenzyiam!ra))-2-{ 

cts-3-<2-methoxybenzytamino)-2-phenyte 

3^2-mettaxybenzylamino)~4-^ 

3^2-methoxybenzytemino)-5HTiethyl-2-phenylpiper^ 

3^2-methoxybenzytammo)-6^et^ 
30 (2S,3S)-3^2^ethoxybenzy^ino)-2^heny]piperkjine^ 

(2S3SM^5<arboelhaxypent-1^ 

(2S,3SH^64iydroxy4tex+ylW 
(2S,3S)-H44iydroxy-4i3heny^ 

(2S,3S}-1 -{4-oxo-4-phenylbut-1 ^l)-3-(2-methoxybenzyl-amino)-2-phenylpiperidine; 
35 (2S t 3SH^5,6KJiMroxyhex-1-yl)^2 
ds-3^5-fluoro-2HTietho)^ 

(2S l 3SHW4-f!uorophenyl)^xobut-1-yl]^2H^e^ 
phenytpiperidine; 
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(2S t 3S}-1-[4-{4-fluorophenyl)^ 
phenylpiperidine; 

c^3-{2-methoxy^5-methytbenzylamiro^ 

(2S,3S)-H4-benzamfciobut-1-^ 

cis-3-<2-methoxynaphth-1-yto^ 

(2S,3S)-3^2-methoxybenzylamino)^ 
phenylpiperidine; 

(2S f 3SH-{4-cyanobut-1-y^ 
(2S,3S)-1^2Hiaphthamldo)but-1-ylh3^2-methoxy-^ 

(2S,3S)-1 -<5-benzamidopent-1 -y l)-3-(2-methoxybenzyl-amino)-2-pheny!pi peridine; 

(2S,3S)-1 -{5-aminopent-1 -y!)-3-{2-fnethoxybenzylamino)-2-phenylpiperidrne; 

(2S,3S)-3-(5^!oro-2HTiethoxybenzyla^ 

(2S,3S>-3^2 t 5-dimethoxybenzytamino)-2-phenyH3iperidine; 

ris-3^3 t 5^ffiuoro-2-metboxybenz^ 

cts-3-{4 t 5^ffiuoro-2-meth^ 

cis-3-{2,5-dimethoxyben2ylanriino)-1 -[4-(4-fluorophenyl)-4<>xobut-1 -y l]-2-phenylpiperidine; 
cis-3-(5^toro-2-methoxybenzy1amino)-1 -{5,6-dihydroxyhex-1 -yl)-2-phenylpiperidine; 
c^H5,6^ihydroxyhex-1-yi)-3K2 t 5^ 
cts-2-pheny1-3^-2(prop-2-yioxy)^ 

ds-3^2,5Htoethoxybenzyt)amire>-2-(3^ hydrochloride; 

<^3-{5<totoro-2-iTiethoxybenz^ dihydrochloride; 

c^3^5-chloro-2-methoxytenzyl^ dihydrochloride; 

3^2-rnethoxybenzytamino)-2 l 4^iphenytpiperkjine; 

cis~3-<2Hrnethoxybenzyl^ 

(2S,3S)-3^5-ethy$-2-methoxybei^ 

(2S,3S)^5-rhbutyt-2-methoxybenz^ 

(2S,3S)-3-(2-methoxy~5-n-prop^ 

(2S,3S)^54sopropyl-2-methoxyber^ 

(2S,3S)-3-(5-s-butyW^ 

(2S t 3S)-3^M-butyl-2Hnr^^ 

(2S,3S)-3^-methoxy-5-phenylbenzyt)amrnc^ 

2,4-dimethytthiazote-S^lfbnic actd [4-methoxy-3-((2S,3S>-2-phenyjpiperidin-3- 
yiamirwwnethy!)pheny!}HTtethylamide; 

^4,5-dimethylthtazol-2-yl^^ 
aminomethyl)phenyl]-methanesutfbnamide; 

{5^(4,5^imethyfthiazol-2-y^ 
yl)amine; 

{5^4,5^imethytthiazol-2-y!amino>-2-methox 
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4,5-dimethytthiazole-2-sulfonic acid methyH3-((2S,3S)-2-phenyipiperidirv-3- 
ylaminomethylH-trtfluoromethoxyphenylj-amide; 

2.4KJimethylthiazde-5-sulfbnic acid t4-isopropoxy-3-((2S > 3S>-2-phenylpiperidin«3- 
ylaminomethyl)phenyl]Hrnethylarnide; 
5 2,4Klimethyfthiazole-5-sulf6nic acid [4-isopropoxy-3^(2S,3S)-2-pheny!p^ 

3^minomethyi)pheny1]-isopropylamide; 

2,4-dimelhyfthia2ote-5-sulfonic ackJ [4Hnethoxy-3-((2S t 3S)-2-phenylpiperidirv3- 
ylaminomefthyi)phenyf]HSopropy}amicte; 

2 ( 4-dimethy!thlazole-5-sulfonic acid [4-methoxy-3-((2S,3S)-2-pheny!piperidin-3- 
1 0 ytemincmfielhyl)phenylJ-«obutylamide; 

2,4-<Jimethylthiazole-5-sulfonic arid [4-isopropoxy-3-((2S l 3S)-2-pheny»piperidin-3- 
ytaminomethyi)phenyl}4sobutylamide; 

(2S,3SH4-(5HSopropyL2-me^ 
octarvS-amine; 
15 (2S,3S)-lsH54ert-butyl-2-m^ 
azabicyclo[2.2.2]octan-3-amine; 

(2S,3SH4-{5-methy«^e^^ 
3-amine; 

(2S,3SHsK5-ethyl-2H^ethoxyphenyl)me^^ 

20 amine; 

(2S,3SHH5-isopropy^2^ 
azabicydo[2.2.2Joctan-3-amine; 

(2S t 3SH^5-sec4xrty«^ 
azabicydo[2.2.2]octan-3-arriine; 
25 (2S,3SH\l-(5~n-propy«^ 
azabicyck^2.2.2]octai>3-aniine t 

(3R,4S,5S l 6S>^ l ^iethyl-5^54soprDpy«-2^ 
azabicyclo[Z2.2]octane-3-carboxarrode; 

(3R,4S,5S,6S)^,N-<liethyl-5-(2,5<»im 
30 azabicycio{2^]ortane-3^rbQ^ 

(3R,4S,5S,6S)-5^&-isopfopyW2H^ - 
azabicyclo[2^2 Joctane-3-carboxytic acid; 

(3R t 4S,5S,6S)-5^2-methoxy-2Hrnethytthlote 
azabk^cl^2^.2)octane-3-carboxylic acid; 
35 (3R,4S,5S,6S)-5^2,5-dimethoxyb^ 
[2.2.2]octane-3-carboxytic acid; 

(3R/IS f 5S,6S)^2^ethaxy-5-memy^ 
azabic^cio(2.2^]octane-3-carboxylic acid; 
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(3R,4S,5S f 6S)-5^5^yl-2^ethoxybenzylamino)^ipheny!methy»-V 
azabicycto[2.2.2]octane-3-cartx)xylic acid; 

(3R,4S,5S,6S)H5^2-methoxyL^ 
azabicydo[2.2.2]octane-3<arboxylic add; 

(3R,4S,5S,6S)-5-<5-sec4^ 
azabicydop.2.2]octane-3^rtx)xyfic acid; 

(3R,4S,5S,6S)-5^5-N-methy»-mett^ 
diphenytmethyM-azabicyclo[2.2.2]^ add; 

(3R,4S,5S,6S^2-memoxy-5^ 
azabicydo[2.2.2]cx^ne-3-carboxyiic acid; 

(3R t 4S,5S,6S)-5^2-memoxy-5-trmuoromethoxybenz^ 
azabicydo[2.Z2]octane-3-carboxytic acid; 

(3R f 4S,5S,6S)^2-methoxy-5-methyl5ulfony!ben2yla^ 
azabicydo[2.2.2]octane-3-carboxy!ic acid; 

(3R,4S,5S,6SV5^5Hjimethytamino-2HTiethoxyben2ylam 
azabicydo(2.2.2Joctane-3-carboxylic acid; 

(3R/4S.5S,6S)-5^5-isoprop^^ 
azabjcydo[2.2.2]octane-2n^rboxyf)c acid; 

(3R,4S.5S,6S)-5^2-metho^ - 
a2abicyclo[2.2^]octane-2-carboxylic acid; 

(3R/4S,5S,6S)-5K2.5^imethoxyber^ 
azabicydo[2.2.2Joctane-2-carboxylic acid; 

(3R,4S,5S,6S)-5K2^ethoxy-5-^ 
azabicydo[2.2.2]octane-2-carboxytic acid; 

(3R/4S,5S,6S)^5^yl-2-methoxyte^ 
azabicydot2.2.2)octane-2<arboxyfc acid; 

(3R f 4S,5S,6S)-5^2-methoxy-5-n-prDpylbenzylam^ 
azabk^do(2^.2]octane-2-cafboxylic add; 

(3R t 4S,5S,6S)^5-sec4)uty»-2HTOthoxyben2ylami 
azabic^do{2.Z21oc^ane-2^rboxytic acid; 

(3R,4S ( 5S,6S)-5^S*lHT^^ 
diphenytmethyM-azat^^ acid; 

(3R,4S,5S,6S)-5^2-methG)^^ 
azabicydo[2^]octane-2-carboxytic acid; 

(3R t 4S,5S,6S)-5K2-4T*ethoxy^^ 
azabicydo[2^2]octane-2-carboxyilc acid; 

(3R,4S,5S,6S>^2HTtethQxy-5^ethylsulfbn^ 
azabicydc^.2^Joctan8-2-carboxy1ic acid; and 
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(3R,4S,5S,6S)^5^im€thy1amino-2-metho)(ybenz^ 
azabicydo[2.2.2]octene-2-cartx>xylic add; 




These compounds can be prepared as described in PCT Patent Application WO 

5 95/08549, which published in March 30, 1 995. 

Other examples of NK-1 receptor antagonists that can be used in the methods and 
pharmaceutical composition of this invention are those referred to in the following references, all 
of which are incorporated herein by reference in their entireties: United States Patent 5,162,339, 
which issued on November 11, 1992; United States Patent 5,232,929, which issued on August 3, 

10 1993; World Patent Application WO 92/20676, published November 26, 1992; World Patent 
Application WO 93/00331, published January 7, 1993; U.S. Patent No. 5,773,450, World Patent 
Application WO 92/21677, published December 10, 1992; World Patent Application WO 
93/00330, published January 7, 1993; World Patent Application WO 93/06099, published April 1 , 
1993; World Patent Application WO 93/10073, published May 27, 1993; World Patent Application 

15 WO 92/06079, published April 16, 1992; World Patent Application WO 92/12151, published July 
23, 1992; World Patent Application WO 92/15585, published September 17, 1992; World Patent 
Application WO 93/10073, published May 27, 1993; World Patent Application WO 93/19064, 
published September 30, 1993; World Patent Application WO 94/08997, published April 28, 1994; 
World Patent Application WO 94/04496, published March 3, 1994; United States Patent 
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Application 988,653, filed December 10, 1992; United States Patent Application 026,382, filed 
March 4, 1993; United States Patent Application 123,306, filed September 17, 1993, and United 
States Patent Application 072,629, filed June 4, 1993. All of the foregoing World Patent 
Applications designate the United States and were filed in the U.S. Receiving Office of the PCT. : 
5 European Patent Application EP 499,313, published August 19, 1992; European Patent 
Application EP 520,555, published December 30, 1992; European Patent Application EP 522,808, 
published January 13, 1993; European Patent Application EP 528,495, published February 24, 
1993; PCT Patent Application WO 93/14084, published July 22, 1993; PCT Patent Application WO 
93/01169, published January 21, 1993; PCT Patent Application WO 93/01165, published January 

10 21, 1993; PCT Patent Application WO 93/01159, published January 21, 1993; PCT Patent 
Application WO 92/20661, published November 26, 1992; European Patent Application EP 
517,589; published December 12, 1992; European Patent Application EP 428,434, published May 
22, 1991; European Patent Application EP 360,390, published March 28, 1990; PCT Patent 
Application WO 95/19344, published July 20, 1995; PCT Patent Application WO 95/23810, 

15 published September 8, 1995; PCT Patent Application WO 95/20575, published August 3, 1995; 
and PCT Patent Application WO 95/28418, published October 26, 1995. 

Preferred embodiments of this invention relate to the above methods and 
pharmaceutical compositions that employ an SSRl wherein said SSRI is sertraline. Other 
preferred embodiments of this invention are the method and pharmaceutical^ compositions 

20 referred to above that employ sertraline in combination with a NOS inhibiting composition of the 
formula I, II, III, IV, V or VI. 

Other preferred embodiments of this invention are the pharmaceutical compositions 
and methods referred to above that employ sertraline in combination with an NK-1 receptor 
antagonist, wherein said NK-1 receptor antagonist is selected from one of the following 

25 compounds in the pharmaceutical^ acceptable salts: 
2^Diphenylnrmthyl)-N^(2Kiifluoromethoxy)ph 

amine; 

(2S,3S)-hH2^ethoxy-5^uoromethoxyphenyl)methyl-2^iphenylmethy»-1- 
azabicyclo[2.2.2]octane-3-amine; 
30 (2S,3S)-24toenyl-a42H2£^^ 

(2S,3S)^2^ethoxy-5-trffluorom 

(2S,3SM^5,6^imethoxyhexyQ-3^^ 
phenylpiperidine; 

(2S,3S)-2-Phenyl^24rifluoromethoxybenzyl)aminopiperidine; 
35 (2S,3S)-3^24tydroxy-54rifluorometho 

(2S,3S)^5^hlorc>-2^2£.24rifluoroeto 

(2S,3S)-2-Pheny^3-trifluoromethoxybenzyl)-aminopiperidine; 

(2S,3S)^(54-Butyl-2^uoromethoxyben^ 
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(2S3S)-3-{5-lsopropyl-2-(2 f 2,24rifIuora^ 
(2S,3S)-3H5-Dime%lamirK>-2^2,2,2-tt^ 
(2S,3S)-3^2-Dffluoromethoxy-^ 
(2S,3S)-3-[2,5-bis(dffluoromemoxy)benzylte^ 
5 (2S,3S)-3-(5-t-ButyK2-difluorometho 
(2S,3S)-3-(2^$opropoxy-54rifluorom 
(2S,3S)-3-(2-Dffluoromethoxy-5-^ 
(2S,3S)-3-(2-Ethoxy-5^uoromethox^^ 
(2S,3S)-3-(2-Difluoromethoxy-5-n^ 
(2S,3S)-3-{2^ffluoromethoxy-5HSOpro^ 
(2S,3S)-3-[5-Acetamido-2-<2 f 2^ 

(2S,3S)«3^2-DifIuoromethoxy-5^thylbenzyl)amino-2-phenylpiperidine; 
ds~3-(5^utyl-2-methoxybenzyl)^ 
ds-2^3,5«Dibromophenyl)^2HTietto^ 
(2S-3S)-3^2-Dffiuoromethoxy-5-m^ 
(2S,3S)-3^54ert^uty^2Hrne^^ 
(2S,3S)-3(-5-tert-butyl-2-trffiuo^ 

2^diphenylme%l)4H2H7iethoxy^trifluorom - 
azabk^ck)[2.2.2]octarv3-amine; 

cis^2^lorobenzylamlno)-2^henylpiperidine; 
ds^2-trifluoix>methylbenzytam 

ds^2^ethoxyben2y!amino)-2^2-fluorophenyl)^iperidine; 
ds-3^2nrnetfioxybenzylam 
d$^2-methoxybenzytami^^ 
cis-3^2~methoxyben^ 
ds-3^2-methoxybenzylamirK>V^^ 
cis-3^2HT>ethoxybenzylamino^ 
ds-3^2-methoxybenzy!amino^^ 
ris^2^ethoxybenzylamirrc>^^ 
cis-3K2-methaxybenzy^ 
cts-3^-methaxybenzytarniro 
cis-3^-methoxybenzylam^ 
3^2HTtethoxybenzytemtnoH-fnethy^ 
3^2-methoxybenzylamino)-5-meftyl-2-phenylpiperidine; 
3^2-rrothoxybenzylamino)-6^ 
(2S t 3S)-3-(2-memoxybeiTzytemino)-2-pheny 

(2S,3S)-1 ^5-carboethoxyperrt-1 ^>^2^ethoxybenzyl^mirK)>-2-phenylpiperidTne; 
(2S.3SH ^6-hydroxy4iex4?l)^2-metto^ 
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(2S,3SHn(44iydroxy^hen^ 
(2S,3SM^4^xo^henylbut-1-y^ 

(2S,3S)-H5,6KJihydroxyhex-1^)-3^2-methoxyben2y^mino^ 

tis-3^5-fluon>-2HTie^^ 
5 (2S,3SMW4-fluorophenyl)^^ 
phenyipiperidine; 

(2S,3S^H^4-fluorophenyl)^ 
phenyipiperidine; 

ds-;H2HTiethoxy-£HTie^ 
10 (2S,3SH^4^nzamidobut-1^ 

cis-3-{2-methoxynaphth-1 -y!methyiamino)-2-phenyl-piperidine; 

(2S,3S)^2^ethoxybenzytam^ 
phenyipiperidine; 

(2S,3S)-H4K^rK)but-1^)^2^ethoxybenzylamino)-2-phen 
15 (2S,3SMW2niaphthamkJo)but-1-yl^ 

(2S,3SMK5-benzamidopent-1^)^ 

(2S,3SH^5^minopent-1-yl)-^2H7tethoxybenzylamino)-2iDh 

(2S,3S>^5^!oro-2HTiethoxybenzyte^ 

(2S,3S)^2,5KJimethQxybenzytamir^^ 
20 ds-3^ f 5Kiffluoro-2-n^ 

ds^4,5HliftucHT^2-rr^oxyber^ 

cts-3K2 ? 5^imethoxybenzy!amino)-1W4-ftuoropheny^ 

c^3^5^torD-2HT^hoxybenzyiamino>-H5 

cis-H5,6^ihydroxyhex-1^^ 
25 ds^2i3henyl^-2(prop-2^xy)benzylamino]pip^ 

cis-3^,5^imethaxyt>enzy1)^^^ hydrochloride; 

tis-3^5^toro-2^ethoxyben^ dihydrochloride; 

cis^5^ioro-2Hriiethaxybe^ dihydrochloride; 

3^2-methoxybenzy»amto^ 
30 ris^2HTiethoxyberizyt^ 

(2S,3S)^5-elhyl-2HTO<hoxybenzyl)ai^ 

(2S,3S)-3^5-n4nityt-2-*netho^^ 

(2S,3S)-3K2^ethoxy-5Hrvi3!T)pytben^ 

(2S,3S)^5^propy»-2-methoxyben^ 
35 (2S t 3S)^5-s4)uty^2-<nethoxyben2yl)am^ 

(2S,3S)^544)uty»-2HTtethoxyberi^ 

(2S,3S>3K2-methoxy-5i>hertylbere 
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2.4- dimethylthiazole-6-suffonic actd [4-methoxy-3-((2S t 3S)-2-phenylpiperidin-3- 
ylaminomethyt)phenyJ]-methylamlde; 

hH4,5^imethylthiazol-2-yl^^ 
aminomethy))phenyI]-methanesulfonamkie; 

{5^(4 t 5^imethytthiazo«-yl) 
yl)amine; 

{5-<4,5<limethytthiazol-2-^^ 

4.5- dimethylttiiazoIe-2-sulfonic add methy43-{(2S,3S)-2-phenylpiperidin-3- 
ylaminomethyl)-4-trifluoromethoxyphenyt}^mide; 

2,4-dimethylthlazole-5-sulfbnic acid [4-isopropoxy-3-{(2S t 3S)-2-phenylpjperidin-3- 
ylaminomethyl)phenyl]-methylamide; 

2,4-dimethytthiazole-5-sulfonlc acid [4-isopnopoxy-3-{(2S t 3S)-2-phenylpiperidin- 
3-ylaminomethyt)phenyO-isopropylamide; 

2,4^imethytthiazole-5-sulfbnic acid [4-methoxy-3-((2S,3S)-2-phenylpiperidin-3- 
ylaminomethyl)phenyl}4sopropylamide; 

2,4-dimethylthiazole-S-suHbnk: acid [4-methoxy-3-((2S,3S)-2-phenylpiperidin-3- 
ylaminomethyl)phenylJ^butyiamide; 

2,4-dimethyithiazoIe-5-surfonic acid [4-isopropoxy-3-((2S l 3S)-2-phenylpiperidin-3- 
ylaminomethyl)phenyl]-isobutytamide; 

(2S,3S)-^5-isopropyl~2-meto^ 
octan-3-amine; 

(2S,3S)-NK5-tert-but^^ 
azabicycio(Z2.2]octan-3-amine; 

(2S f 3S)-^5-methy»-2-methoxypheny^ 
3-amine; 

(2S,3S)-NH5^yl-2-memo)<yphenyl)methyl-2^iphe 

amine; 

(2S t 3S)-^5-isopropyl-2Hrnethoxyphenyl)memyl-2^ 
azabicyck)[2^.2]octan-3-amine; 

(2S,3S)^5-sec>*utyi-2-methoxypher^ 
azabk^clo[2^.2Joctar>^^ 

(2S,3S)^5-n-propyl-2H7t^ 
azabicydot2.2^]octajv3-amine t 

(3R/4S,5S,6S)-N,N^iefoyl-SK^^ 
azabicycloI2^Joctane-3-(3rboxanri ide; 

(3R,4S,5S,6S)-N,hWietby»^ 
azabic7ck^^}octene-3K3rboxamide; 
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(3R ? 4S,5S,6S)^5HSopropyl-2HTiethoxybenzylam 
azabicycto[2.2.2]octane-3-cart)oxylic acid; 

(3R/4S,5S,6S)-5-(2-methoxy-2-me^ 
a2abicyclo[2.2.2]octane-3-carboxylic acid; 
5 (3R/lS,5S t 6S)-5-(2 f 5-d!methoxybe^ 
[2.2.2]octane-3-carboxy1ic acid; 

(3R,4S,5S,6S)-5-(2-nr^oxy-5-methylben2ylam 
azabicydot2.2.2]CM^ne-3-cartx>xylic add; 

(3R,4S,5S,6S)-5-(5-ethyl-2-meft^^ - 
1 0 azabicycto{2.2.2]octane-3-carboxytic acid; 

(3R/4S,5S,6S)-5-(2HTiethoxy^5H^ 
azabtcydo[2.2.2]octane-3-carboxylic acid; 

(3R,4S,5S,6S)-5-(5-5ec-but^ 
azabicyclo[2.2.2]cx^ane-3-cartx>xyfic acid; 
1 5 (3R,4S t 5S,6S)-5-{5-N-methyk^ 

diphenylnrethyM-azabicyctop^^^ acid; 

(3R,4S,5S,6S)-5-<2-methoxy-5HTie^ 
azabicyctot2.Z2]octane-3-carboxyiic acid; 

(3R,4S,5$,6S)-5^2-methoxy-54ffi^ 
20 azabic^do[2.Z2]octane-3-carboxy!ic acid; 

(3R/tt>,5S,6S)-5K2-methoxy-5^ 
azabicycto(2.2.2]octane-S^rboxylrc acid; 

(3R t 4S,5S,6S)^5-dimethylami^ 
azabicyclo[2.2.2Jociane-3^rboxylic acid; 
25 (3R,4S,5S,6S)-5-(5-isoprDpy»-2-m^^ - 

a2abcyclo[2.2.2]octane-2-carboxyUc acid; 

(3R/^,5S,6S)-5-(2-methaxy-^^ 
azabicyclo{2-Z2]octane-2-carboxylic acid; 

(3R,4S t 5S r 6S>-5^ > 5-dimemoxyben2y!amino)^!phenylmethyl-^ - 
30 azabicycto(2^.2]octane-2-carboxyiic acid; 

(3R,4S,5S,6S)^2-me*hoxy-5-m^ - 
azabicycJo[2^.2]octane-2-carboxytk: acid; 

(3R,4S,5S,6S)-5^5-ethyl-2HTie^ 
azabk7cio[2.2.2)odane-2-carboxytic acid; 
35 (3R,4S,5S,6S)-5-{2-methoxy-5-^^ 
azabk^do[2.Z2Joctane-2-carboxytic acid; 

(3R,4S,5S > 6S>-5-(5-sec4)uty»-2H7)ethoxybenz^ - 
azabjcycto[2.2^]o<^e-2-cajrboxyiic acid; 
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(3R f 4S f 5S t 6S)^5-N-methylHTiemanesulfonyIamin^^ 
diphenylmethyl-1-a2abicyctot22.2]octane-2^rt)oxylic acid; 

(3R,4S,5S,6S)-5^2^ethoxy-^ethylsutfinyl^ 
azabicyclo[2.2.2]odane-2-carboxytic acid; 

(3R,4S,5S,6S)-5^2^ethoxy-54rifluoro^ 
azabicycJo[2.2^]oc^e-2-cartx)xyrtt: add; 

(3R t 4S t 5S,6S)-5^2^ethoxy-5^ethyisulf6nyIben2ylamino 
azabicycto[2.2.2]octane-2-cartx)xyllc acid; and 

(3R,4S,5S,6S)-5^5^imethytamino-2^e^ 
azabicycto[2.2^]cctane-2-carboxyik: acid; 




Detailed Description of the Invention 

In the discussion that follows, formulas I, II, 111, IV, V and VI are defined as set forth above 
in the Summary of the Invention. 

Compounds of the formula I and their pharmaceutical^ acceptable salts can be prepared 
as described below and in U.S. provisional application 60/057094, filed August 27. 1997, entitled 
"2-Aminopyrindines Containing Fused Ring Substituents", and World Patent Application 99/10339, 
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published March 4, 1999, having the same title and claiming priority from provisional application 
60/057094. The foregoing application is incorporated herein by reference in its entirety. 

In Schemes 1-3 and the discussion of Schemes 1-3 that follow, all substituents are 
defined as they are defined above for compounds of the formula I. 
5 SCHEME 1 




NajCOa, Pd- 



(2) (3) 
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Scheme 2 




(12) 



5/15/2007, EAST Version: 2.1.0.14 




5/15/2007, EAST Version: 2.1.0.14 



WO 00/71107 



-49- 



PCT/IB00/00295 



Scheme 3 




IB 

(ring A = benzo, 
X = 0) 
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Scheme 1 illustrates a method of preparing compounds of the formula I wherein X is a 
bond and ring A is benzo. Schemes 2 and 3 illustrate methods of preparing compounds of the 
formula I wherein X is oxygen and ring A is benzo. The starting materials used in the procedures 
of Schemes 1 and 2 are either commercially available, known in the art or readily obtainable from 
5 known compounds by methods that will be apparent to those skilled in the art 

Referring to Scheme 1, the compound of formula (2) is cooled to about -70°C in dry 
tetrahydrofuran (THF), and then a solution of n-butyl lithium is added to it The resulting solution is 
then treated with triethyl borate and allowed to warm to room temperature to form the compound 
of formula (3). 

10 The compound of formula (3) is reacted with the compound of formula (4) to form the 

compound of formula (5). This reaction is generally carried out in an aqueous ethanol solvent in 
the presence of sodium carbonate and tetrakistriphenylphoshine palladium, at about the reflux 
temperature. 

The compound of the formula (6) can be formed in the following manner. First the 

15 compound of formula (5) is reacted with N-bromosucrinimide (NBS) and bis-(1-cyano-1-aza>- 
cyclohexane in carbon tetrachloride and reftuxed for about 8 hours, with additional portions of the 
initiator being added at about 1, 2 and 4 hours. After evaporation of the solvent, the product of this 
reaction is reacted with triethylammonium cyanide in methylene chloride at about room 
temperature to form the compound of formula (6). 

20 Saturation of a solution of the compound of formula (6) in ethanol with hydrogen chloride, 

followed by reftuxmg the mixture and then heating in aqueous hydrochloric acid, yields the 
compound of formula (7). 

The compound of the formula (7) that is formed in the preceding step can be converted 
into the compound of formula IA in the following manner. First the compound of formula (7) is 

25 reacted with the appropriate compound of the formula RWNH and N-ethyf-N-dimethyteminopropyl 
carbodHmtde (EDAC) in the presence of a base. Examples of suitable bases are those selected 
from trialkylamines, alkali metal carbonates and alkaline earth metal carbonates. This reaction is 
typically conducted in a solvent such as acetonitrile, methylene chloride or N, N-dimethylformamide 
(DMF), at a temperature from about room temperature to about 100°C, preferably at about room 

30 temperature. Preferably, the reaction is conducted in the presence of a catalytic additive such as 
N-hydroxysucctnamide or hydroxybertzotriazole. 

The product of the foregoing reaction is then reduced using methods well known to those 
of skill in the art For example, the reduction can be carried out using lithium aluminum hydride in 
tetrahydrofuran, with or without aluminum chloride, or using borane methyl sulfide in 

35 tetrahydrofuran, at a temperature of about -78°C to about 0°C, preferably at about -70°C, to yield 
the desired compound of formula IA 
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Referring to scheme 2, the compound of formula (8) is reacted with tetrabutylammonium 
tribromide in 1,2-dichloroethane at about room temperature. The product of this reaction is then 
treated with benzyl bromide and potassium carbonate in a solvent such as acetonitrile, at about 
the reflux temperature of the reaction mixture, to form the compound of formula (9). 
5 The compound of formula (9) is then converted into 1 -benzyloxy-naphthalene-4-boronic 

acid by the procedure described above for preparing the boronic acid derivative of formula (3) in 
Scheme 1. 

Reaction of 1-benzyoxy-napthalene-4-boronic acid with the compound of formula (10) in 
an ethanol solvent in the presence of sodium carbonate and tetrakistriphenyl palladium, at about 
10 the reflux temperature of the reaction mixture, yields the compound of formula (1 1 ). 

The compound of formula (11) can be converted into the compound of formula (13) using 
the following two step process. The compound of formula (1 1) is reacted with ammonium formate 
and ten percent palladium on carbon, in an ethanol solvent, at about the reflux temperature of the 
reaction mixture, to yield the analogous compound to that having formula (11), wherein the 
15 benzytoxy group of formula (11) is replaced with a hydroxy group. The compound of formula (12) 
is then formed by reacting the above hydroxy derivative with 2-bromoethylacetate and potassium 
carbonate in acetonitrile at about the reflux temperature of the reaction mixture. 

Basic hydrolysis of the compound of formula (12), followed by reaction with N-ethyMM-3- 
tfmethyiaminopropytaartxxiiimide (EDAC) and the appropriate compound having the formula 
20 R^NH yields the desired compound of the formula (13). The base hydrolysis is typically carried 
out using an alkali metal or alkaline earth metal hydroxide in a mixture of THF, methanol and water 
at about room temperature. The reaction with R 1 R 2 NH and EDAC is generally carried out using 
the procedure described above for the preparation of compounds of the formula IA from those of 
formula (7) in Scheme 1. 

' 25 The compound of formula (13) can be converted into the desired compound of formula IB 

as follows. The compound of formula (13) is reduced to form the corresponding compound 
wherein the carbonyl group is replaced by a methylene group, after which the 2,5-dimethylpyrrolyl 
protecting group is removed. The reduction can be carried out using methods well known to those 
of skill in the art, for example, using lithium aluminum hydride in tetrahydrofuran, with or without 
30 aluminum chloride, or using borane methyl sulfide in tetrahydrofuran, at a temperature of about 
-78°C to about 0°C, preferably at about -70°C. 

Removal of the 2,5-djmethytpyrrofyl protecting group can be accomplished by reaction 
with hydroxytemtne hydrochloride. This reaction is generally carried out in an alcoholic or aqueous 
alcoholic solvent at a temperature from about room temperature to about the reflux temperature 
35 of the reaction mixture, preferably at about the reflux temperature, for about 8 to about 72 hours. 

Compounds of the formula I that are identical to those of formula IB but for the fact that 
ring A is other than benzo can be prepared in an analogous fashion, starting with the appropriate 
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compound that is analogous to that of formula (8), wherein the unsubstituted benzo ring of formula 
(8) is replaced by a ring other than benzo that is within the definition of ring A. 

Referring to Scheme 3, the known 1-fluoronaphthalerie (14) is brominated with bromine 
in acetic acid at a temperature from about room temperature to about the reflux temperature of 
5 the reaction mixture for about 1 to about 48 hours, and the bromide cooled to about -70°C in dry 
tetrahydrofuran (THF), and then a solution of n-butyl lithium is added to it The resulting solution is 
then treated with triethyl borate and allowed to warm to room temperature to form the compound 
of formula (15). The compound of formula (15) is reacted with the compound of formula (4) to form 
the compound of formula (16). This reaction is generally carried out in an aqueous ethanol 

1 0 solvent, in the presence of sodium carbonate and tetrakistriphenylphoshine palladium, at about the 
reflux temperature. The compound of formula (16) is then treated with an alkali metal alkoxide 
prepared from a compound of the formula HO(CH2) n NR 1 R 2 and sodium hydride in a polar solvent 
such as dimethytformamkte, at a temperature from room temperature to 140°C for about 1 to 
about 48 hours. This reaction produces the corresponding compound of formula (17), which is 

1 5 then deblocked to remove the 2,5-dimethylpyrrolyl protecting group by reaction with hydroxylamine 
hydrochloride. This reaction is generally carried out in an alcoholic or aqueous alcoholic solvent at 
a temperature from about room temperature to about the reflux temperature of the reaction 
mixture, preferably at about the reflux temperature, for about 8 to about 72 hours. 

Compounds of the formula I that are identical to those of formula IA and IB but for the fact 

20 that ring A is other than benzo can be prepared in an analogous fashion, starting with the 
appropriate starting materials that are analogous to those of formulas (2), (8) and (14), in 
Schemes 1, 2 and 3, respectively, wherein the unsubstituted benzo ring of such starting materials 
is replaced by a ring other than benzo that is within the definition of ring A. 

The preparation of other compounds of the formula I not specifically described in the 

25 foregoing experimental section can be accomplished using combinations of the reactions 
described above that will be apparent to those skilled in the art 

In each of the reactions discussed or illustrated above, pressure is not critical unless 
otherwise indicated. Pressures from about 0.5 atmospheres to about 5 atmospheres are generally 
acceptable, and ambient pressure, le^ about 1 atmosphere, is preferred as a matter of 

30 convenience. 

Compounds of the formula II and their pharmaceutical^ acceptable salts can be prepared 
as descrfoed in published PCT patent application WO 97/36871, which designates the United 
States and was published on October 9, 1997. The foregoing application is incorporated herein by 
reference in its entirety. 

35 Compounds of the formula III and their pharmaceutical^ acceptable salts can be prepared 

as described below and in U.S. provisional patent application 60/057739 of John A. Lowe, III, 
entitled ,, 64 > henylpyridirv2-y»-a^ne Derivatives", filed on August 28, 1997; and in counterpart 
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Worid Patent Application WO 99/11620, published March 11, 1999. The foregoing applications 
are incorporated herein by reference in their entirety. 

Schemes 4 and 5 below illustrate methods of preparing compounds of the formula III. 



SCHEME 4 
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SCHEME 4 (continued) 



(23) 



HCI, H 2 O.EtOH 



HO,C 




NaOH, ETOH/H.O 




1. R 1 R*NH, EDAC 

2. LiAIH 4> AO,, THF 



R 1 R 2 N 




R R 



(25) 



III 

(XsCHj) 
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SCHEME 5 




III 

(X=CH2) 

Referring to Scheme 4, the compound of formula (18) is reacted with a compound of the 
5 formula CHR 3 R 4 Br or CHR^R 4 ! and potassium carbonate, in a solvent such as acetonithle, at 
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about the reflux temperature of the reaction mixture, to convert the hydroxy group of formula (18) 
into a group having the formula -OCHF^R 4 . The resulting compound is then reduced, at about 
room temperature, using hydrogen gas in the presence of 10% palladium on carbon, in an ethanol 
solvent, to form S-OCHR^^minotoluene, which is then reacted with sodium nitrite and 
5 cuprous bromide in concentrated sulfuric acid to form 3-OCHR 3 R 4 -4-bromotoluene. 

The 3-OCHR 3 R 4 -4-bromototuene produced in the foregoing reaction is then cooled to 
about -70°C in dry tetrahydrofuran (THF), and a solution of n-butyl lithium is added to it The 
resulting solution is then treated with diethyl borate and allowed to warm to room temperature to 
form the compound of formula (19). 

10 The compound of formula (19) is reacted with the compound of formula (20) to form the 

compound of formula (21). This reaction is generally carried out in an aqueous ethanol solvent in 
the presence of sodium carbonate and tetrakistriphenylphosphine palladium, at about the reflux 
temperature of the reaction mixture. 

The compound of the formula (23) can be formed in the following manner. First, the 

15 compound of formula (21) is reacted with N-bromosuccinimide (NBS) and bis-(1-cyano-1-aza)- 
cyclohexane (formula (22)) in carbon tetrachloride and refluxed for about 8 hours, with additional 
portions of the initiator being added at about 1 , 2 and 4 hours. After evaporation of the solvent, the 
product of this reaction is reacted with triethyfammonium cyanide in methylene chloride at about 
room temperature to form the compound of formula (23). 

20 Saturation of a solution of the compound of formula (23) in ethanol with hydrogen chloride, 

followed by refluxing the mixture and then heating in aqueous hydrochloric add, yields the 
compound of formula (24). Hydrolysis of the compound of formula VI II yields the corresponding 
compound of formula (25). The base hydrolysis is typically carried out using an alkali metal or 
alkaJine earth metal hydroxide in a mixture of ethanol and water at a temperature from about room 

25 temperature to about the reflux temperature of the solvent 

The compound of the formula (25) that is formed in the preceding step can be converted 
into the compound of formula III (wherein X is Chfe) in the following manner. First the compound 
of formula (25) is reacted with the appropriate compound of the formula R 2 R I NH and N-ethyl-N- 
dimethytaminopropyi carbodiimide (EDAC) in the presence of a base. Examples of suitable bases 

30 are those selected from triafkylamines, alkali metal carbonates and alkaline earth metal 
carbonates. This reaction is typically conducted in a solvent such as acetonitrile, methylene 
chloride or N,N<ltm^hylformamkle (DMF), at a temperature from about room temperature to 
about 100°C, preferably at about room temperature. Preferably, the reaction is conducted in the 
presence of a catalytic additive such as N-hydroxysucdnamkJe or hydroxybenzotriazole. 

35 The product of the foregoing reaction is then reduced using methods well known to those 

of skill in the art For example, the reduction can be carried out using lithium aluminum hydride in 
tetrahydrofuran, with or without aluminum chloride, or using borane methyl sulfide in 
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tetrahydrofuran, at a temperature of about -78°C to about 0°C t preferably at about -70°C, to yield 
the desired compound of formula HI (wherein X is CH2) 

Referring to Scheme 5, 44>romo-3-fluorotoluene is first converted to the boronic acid 
derivative and then coupled to 64)romo-2-(t-butylcarbonylamino)pyridine to form compound of the 
5 formula (26) in the following manner. A halogen-metal exchange reaction is carried out on 
3-fluoro-4-bronrotoluene in tetrahydrofuran, ether, dimethoxyethane, hexane or another suitable 
ethereal or hydrocarbon solvent, at a temperature from -1G0°C to about room temperature, using 
butyl lithium or another suitable aikyl lithium reagent followed by reaction with a borate triester 
such as triethyl or triisopropyl borate, for about 1 to about 48 hours at a temperature from about 

10 -100°C to about the reflux temperature. The intermediate boronic acid derivative is then converted 
into the compound of formula (26) in an aqueous ethanol solvent, in the presence of sodium 
carbonate and tetrakistriphenyfphosphine palladium, at about the reflux temperature of the 
reaction mixture, using 6-bromo-2-(t-butylcarbonylamino) pyridine as the coupling partner. The 
compound of formula (26) is then converted into a compound of the formula (27) by displacement 

15 of the fluoro group from the alcohol with a suitable alkoxide, which is formed in a solvent such as 
dimethytformamide, tetrahydrofuran or dioxane, and a metal hydride such as sodium hydride, at a 
temperature from about room temperature to about the reflux temperature, for a period of about 5 
minutes to about 5 hours. The reaction with the compound of formula (26) is carried out in this 
reaction system at a temperature from room temperature to about the reflux temperature for a 

20 period from about 1 to about 48 hours. 

The compound of formula (27) is then converted into the corresponding compound of the 
formula (25) in the following manner. First, the compound of formula (27) is reacted with N- 
bromosuccinimide (NBS) and bis-(1-cyano-1-aza)-cyclohexane (formula (22) in Scheme 4) in 
carbon tetrachloride and refluxed for about 8 hours, with additional portions of the initiator being 

25 added after about 1, 2 and 4 hours, to brominate the methyl group of such compound. After 
evaporation of the solvent, the product of this reaction is reacted with triethylammonium cyanide in 
methylene chloride at about room temperature to form the corresponding compound wherein the 
bromo substituent is replaced by cyano. The resulting cyano derivative is then hydrolyzed to form 
the corresponding compound of formula (25). The base hydrolysis is typically carried out using an 

30 alkali metal or alkaline earth metal hydroxide in a mixture of ethanol and water at a temperature 
from about room temperature to about the reflux temperature of the solvent 

The compound of the formula (25) that is formed in the preceding step can be converted 
into the compound of formula I in the following manner. First, the compound of formula (25) is 
reacted with the appropriate compound of the formula R 2 R 1 NH and N-ethyl-N-dimethylaminopropyl 

35 carbodiimide (ED AC) in the presence of a base. Examples of suitable bases are those selected 
from trialkytamines, alkali metal carbonates ami alkaline earth metal carbonates. This reaction is 
typically conducted in a solvent such as acetonitriie, methylene chloride or N.N-dimethyiformamide 
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(DMF), at a temperature from about room temperature to about 100°C, preferably at about room 
temperature. Preferably, the reaction is conducted in the presence of a catalytic additive such as 
N-hydroxysuccinamide or hydroxy benzotriazde. 

The product of the foregoing reaction is then reduced using methods well known to those 
5 of skill in the art to yield the desired compound of formula III (wherein X is CH2). For example, the 
reduction can be carried out using lithium aluminum hydride in tetrahydrofuran, with or without 
aluminum chloride, or using borane methyl sulfide in tetrahydrofuran, at a temperature of about - 
78°C to about 0°C, preferably at about -70°C. 

Compounds of the formula III wherein X is CHOH can be prepared using a procedure 
1 0 analogous to that described in Example 1 of this application. Compounds of the formula I wherein 
X is part of a five or six membered saturated ring may be prepared using a procedure analogous 
to that described in Example 2. 

The starting materials used in the procedures of Schemes 4 and 5 are either 
commercially available, known in the art or readily obtainable form known compounds by methods 
15 that will be apparent to those skilled in the art 

The preparation of other compounds of the formula III not specifically described in the 
foregoing experimental section can be accomplished using combinations of the reactions 
described above that will be apparent to those skilled in the art 

In each of the reactions discussed or illustrated above, pressure is not critical unless 
20 otherwise indicated. Pressures from about 0.5 atmospheres to about 5 atmospheres are generally 
acceptable, and ambient pressure, La, about 1 atmosphere, is preferred as a matter of 
convenience. 

Compounds of the formula IV and their pharmaceutical^ acceptable salts can be 
prepared as described in World Patent Application W098/34919, entitled "4-Amino-6-(2- 
25 substituted^henoxyhsubstituted-pyridines published August 13, 1998; and U.S. provisional 
appBcation 60/037533, filed February 10, 1997 from which that International application claims 
priority. The foregoing applications are incorporated herein by reference in their entirety. 

Schemes 6-14 below illustrate methods of preparing compounds of the formula IV. 
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SCHEME 6 
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SCHEME 8 




CONTINUED AS WITH 
COMPOUND (32) IN 
SCHEME 1 
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SCHEME 11 
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SCHEME 12 CONTINUED 




HCI 
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SCHEME 14 




IVA 
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Scheme 6 illustrates a method for preparing compounds of the formula I wherein G is 
hydrogen, R 1 is -OR wherein R is (d-CeJalkyl and R 2 is hydrogen. These compounds are referred 
to in Scheme I as compounds of the formula "IA". 

Referring to Scheme 6, the compound of formula (28) is reacted with excess potassium 

5 carbonate and one equivalent of tosyt chloride in acetone, at a temperature from about 0°C to 
about 80°C, preferably at the reflux temperature of the reaction mixture. A compound of the 
formula RX, wherein R is (Ct-Cejalky! and X is iodo, chloro or bromo, is then added to the reaction 
mixture and the mixture is allowed to react at a temperature ranging from about 0°C to about 
80 & C, preferably at the reflux temperature of the mixture. This reaction yields a compound of the 

10 formula (29). The compound of formula (29) is then converted into the corresponding compound 
of formula (30) by reacting it with potassium hydroxide in ethanol, using water as the solvent This 
reaction can be carried out at a temperature from about room temperature to about the reflux 
temperature of the reaction mixture. Preferably, the reaction mixture is heated to reflux and 
allowed to react at that temperature. 

15 The compound of formula (30) is then reacted with potassium carbonate and benzyl 

bromide in acetone, at a temperature from about room temperature to about 80X, to form the 
corresponding compound of formula (31). Preferably, the reaction is conducted at about the reflux 
temperature. Reaction of the resulting compound of formula (31) with butyl lithium in 
tetrahydrofuran (THF) at about -78°C. followed "by the addition of triethyl borate and allowing the 

20 reaction mixture to warm to ambient temperature, yields the corresponding phenylboronic acid 
derivative of formula (32). 

Reacting the phenylboronic acid derivative of formula (32) with 2-bromo^-(2,5-dimethyl- 
pyrroM-ylVpyridine (33), sodium carbonate and tetrakis(triphenylphosphine)palladium(0) in 
ethanotfwater or THF/Water, at a temperature from about room temperature to about the reflux 

25 temperature of the reaction mixture, preferably at about the reflux temperature, yields the 
corresponding compound of formula (34). Alternatively, the reactant of formula (33) can be 
replaced with another compound of the formula 




(33A) 



30 wherein P is a nitrogen protecting group such as trityl, acetyl, benzyl, trimethylacetyi, t- 
butoxycarbonyl, benzyloxycarbonyl, trichloroethyloxycarbonyl or another appropriate nitrogen 
protecting group and wherein the hydrogen that is bonded to the protected nitrogen is absent 
when P is a protecting group that forms a ring with the protected nitrogen, as in the case of P = 
2,5-dimethylpyrrofyl. Such protecting groups are well known to those of skill in the art The 



5/15/2007, EAST Version: 2.1.0.14 



WO 00/71107 



-71- 



PCT/IB00/00295 



above compounds of the formula (33A) are either commercially available, known in the scientific 

literature or easily obtaining using well known methods and reagents. 

The benzyl substituent can be removed from the compound of formula (34) by reacting 

such compound with ammonium formate in water or a lower alcohol solvent, or in a mixture of one 
5 or more of these solvents, at a temperature from about room temperature to about the reflux 

temperature of the reaction mixture. This reaction Is preferably carried out at the reflux 

temperature in the presence of about 20% palladium hydroxide on carbon. The resulting 

compound of formula (35) is then converted into the desired compound of formula IVA by reacting 

it with hydroxylamine in a solvent selected from water, lower alcohols and mixtures of these 
10 solvents, at a temperature from about room temperature to about the reflux temperature of the 

solvent preferably at about the reflux temperature. 

The procedure of Scheme 6 can also be used to make compounds of the formula IV 

wherein R 1 and R 2 are other than as specified above and depicted in the scheme. This can be 

accomplished by using a compound of the formula 



as the starting material and then carrying out the series of reactions, as described above, that are 
represented in Scheme 6 as reactions (30H(31H<32H(33)^(34)->(35H(IVA). 

Scheme 7 illustrates a method for preparing compounds of the formula IV wherein G is 
hydrogen into the corresponding compounds of formula IV wherein G is other than hydrogen. 

20 Referring to Scheme 7, a compound of the formula IVA can be converted into the 

corresponding compound of formula IVC by reacting it with the compound of the formula GX, 
wherein X is iodo, chloro, or bromo, and G is CH 2 CH 2 NR 3 R 4 , and potassium carbonate in either 
dimethytformamide (DMF) or acetone at a temperature from about room temperature to about the 
reflux temperature of the mixture, preferably at about the reflux temperature. Compounds of the 

25 formula IVC can also be formed, as illustrated in Scheme 7, as by first preparing the 
corresponding compounds of formula IVB and then converting them, if so desired, into the 
corresponding compounds of formula IVC. Compounds of formula IVB can be formed by reacting 
the corresponding compounds of formula IVA with a compound of the formula GX, wherein X is 
defined as above and G is CH 2 C(=0)NR 3 R 4 , and potassium carbonate, in either DMF or acetone, 

30 at a temperature from about room temperature to about the reflux temperature of the reaction 
mixture. This reaction also is preferably carried out at about the reflux temperature. 

The resulting compounds of formula of IVB can be converted into the corresponding 
compounds of formula IVC by reacting them with lithium aluminum hydride and aluminum chloride 
in a THF solvent, or with borane in THF. Other aluminum hydride reducing agents can also be 



15 




(30) 7 
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used, such as diisobutyi aluminum hydride. Dtborane can also be used. This reaction is generally 
carried out at temperatures ranging from room temperature to about the reflux temperature of the 
reaction mixture, and is preferably carried out at the reflux temperature. Other appropriate 
solvents include other organic ethers such as ethyl ether, dioxane and glyme, THF is preferred 
5 solvent 

Scheme 8 illustrates how certain compounds of the formula IV having different 
substituents R 1 and R 2 than are depicted in the processes of Scheme 6 can be prepared. Such 
compounds are prepared by a process similar to that depicted in Scheme 6, with the exception 
that the processes of Scheme 6 involved in the synthesis of compound (32) are replaced with 

10 those depicted in Scheme 8. Specifically, referring to Scheme 8, when R 2 is hydrogen and R 1 is 
fluoro at the ortho position, the compound of formula (36) is converted to the corresponding 
phenylboronic acid in a manner analogous to the conversion of compounds of the formula (31 ) into 
those of the formula (32) in Scheme (6). The resulting phenylboronic acid derivative is referred to 
in Scheme 8 as compound (32A). Similarly, as shown in Scheme 8, compounds of the formula IV 

15 wherein R 1 and R 2 are both methyl and are both at an ortho position relative to the pyridine ring, 
may be prepared by converting the compound of formula (37), as shown in Scheme 8, into the 
corresponding phenylboronic acid derivative designated as compound (32B), in a matter 
analogous to the conversion of compounds of formula (31) into those of the formula (32) in 
Scheme 6. The compounds of formulas (32A) and (32B) can then be transformed into the desired 

20 corresponding compounds of the formula IV using procedures analogous to those shown in 
Scheme 6. 

Scheme 9 exemplifies methods of preparing compounds of the formula IV wherein G is 
NR^ 4 and NR^ forms an N-methylpyrrolin-2-y» ring. Compounds of the formula IV wherein G is 
NR^ and NR*R 4 forms other nitrogen containing rings can be prepared in an analogous fashion. 

25 Referring to Scheme 9, the compound of formula IVD is allowed to react with 3- 
methanesulfonytoxy-^>yrrolkiine-1^rboxyi$c acid tert-butyl ester to form the compound of formula 
(38). Other nitrogen protecting groups such as -C(=0)OCH 2 CeH 5 and COOR (wherein R is 
benzyl, phenyl, t-butyl or a similar group) can be used to protect the pyrrolidine nitrogen. Also, the 
mesylate leaving group can be replaced with another appropriate leaving group. Preferably, a 

30 catalytic amount of tetrabutytammonium iodide (TBAI) is added to the reaction mixture. This 
aflcytation reaction is typically carried out in the presence of an alkali metal alkoxide, preferable 
potassium tert-butoxide, in a high boffing polar organic solvent such as dimethyisulfoxkJe (DMSO) 
or DMF, preferably DMSO. The reaction temperature can range from about 50°C to about 100°C, 
and is preferably about 100°C. 

35 Reduction of the compound of formula XII yields the compound of formula IVF. This 

reduction is preferably accomplished using lithium aluminum hydride as the reducing agent and 
tetrahydrofuran (THF) or another organic ether (e.g.. ethyl ether or glyme) as the solvent Other 
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aluminum hydride reducing agents can also be used, such as diisobutyl aluminum hydride. 
Diborane can also be used. The foregoing reaction is generally conducted at a temperature from 
about room temperature to about the reflux temperature of the reaction mixture, preferably at 
about the reflux temperature. 
5 As illustrated in Scheme 10, allegation of the compound of formula IVD with 1-(2- 

chloroethyij-pyrrolidine yields the compound of formula IVE. This reaction is generally conducted 
in the present of a base such as cesium carbonate, potassium carbonate, or sodium carbonate, 
preferably cesium carbonate, in a solvent such as acetone, DMSO or acetonttrile, preferably 
acetone, at a temperature from about room temperature to about the reflux temperature, 

1 0 preferably at about the reflux temperature. 

Compounds of the formula IV wherein NR 3 R 4 do not form a ring can also be prepared by 
the method illustrated in Scheme 10 and described above for the formation of the compound of 
formula IVE Structural formula IVG, depicted in Scheme 5, includes such compounds. 

Scheme 11 illustrates a method of preparing the benzeneboronic acid intermediates use 

15 in the syntheses descrfced in Schemes 6 and 8 above wherein the benzene ring of the 
benzeneboronic acid contains a cydoalkyl substrtuent Such intermediates can be used in the 
processes of Schemes 6 and 8 to form compounds of the formula IV wherein one or both of R 1 
and R 2 are cydoalkyl groups. Referring to Scheme 1 1 , the compound of formula (39) is allowed to 
reflux, in the presence of magnesium metal, in THF or ethyl ether for about 8 hours, after which 

20 cydobutanone is added to the reaction mixture. This reaction yields the compound of formula 
(40). Reduction of the compound of formula (40) using, for example, hydrogen gas and 10% 
palladium on carbon, in a tower alcohol solvent such as ethanol, at a temperature of about room 
temperature, yields the corresponding compound of formula (41). 

Reaction of the compound of formula (41) with benzylbromide in the presence of a base 

25 such as potassium, cesium or sodium carbonate, in a solvent such as acetone, dichloroethane, 
chloroform or methylene chloride, at a temperature from about room temperature to about the 
reflux temperature of the reaction mixture, preferably at about the reflux temperature, yields the 
corresponding compound of formula (42). 

The compound of formula (42) that was formed in the above step is then brom'mated by 

30 reaction with N4»omosucdnimide (NBS) and silica gel in a chlorinated hydrocarbon solvent such 
as carbon tetrachloride, methylene chloride or chloroform. The reaction is typically carried out at 
room temperature. The compound of formula (43) that is produced in this reaction can then be 
converted into the benzeneboronic acid derivative of formula (44) in the following manner. First 
the compound of formula (43), in a solvent such as THF, is cooled to a temperature of about -78°C 

35 to about -70°C, after which n-butyi lithium is added. After stirring the reaction mixture for about 1 
hour, triethyl borate is added and the mixture is allowed to stir for an additional 1-3 hours. The 
benzeneboronic acid intermediate can then be isolated by methods well known to of those skilled 
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in the art (e.g. . quenching with ammonium chloride, adding water followed by concentrated 
hydrochloric arid, and then extracting with ethyl acetate). 

Scheme 12 exemplifies a process for making compounds of the formula IV wherein G is 
alkenyt, as well as compounds of the formula IV wherein G is hydrogen and R 2 is an alky) or 
5 alkenyl group. Referring to Scheme 12, the compound of formula IVA is converted into the 
corresponding compound having the formula IVH using an alkylatk>n reaction analogous to that 
used to convert the compound of formula IVD into that of formula IVG in Scheme 1 1 . Heating the 
resulting compound of formula IVH to about 230°C yields the corresponding compounds of 
formulas IVJ and MC Hydrogenatton of the compounds of formulas IVJ and IVK, using methods 

10 well know to those of skilled in the art (e.g. , using hydrogen gas in ethanol of about 50 pounds per 
square inch, in the presence of 10% palladium on carbon at about room temperature) yields the 
corresponding alky! derivatives of, respectively, formulas IVL and IVM. Alkyiation of the 
compounds of formulas IVL and IVM (wherein G is hydrogen), using any of the alkyiation methods 
described in Schemes 7, 9, and 10, and the appropriate alkylating agent, yields the corresponding 

1 5 desired compounds wherein G is other than hydrogen. 

Scheme 13 illustrates an alternate method of preparing compounds of the formula IV 
wherein G is NR^CcK*) aikyi. Referring to Scheme 13, a compound of the formula (45) is 
reacted with bromine in acetic acid at a temperature from about CPC to about 60°C, preferably at 
about room temperature. This reaction produces the corresponding compound having a bromine 

20 substituent para to the ftuoro substituent, which can then be converted into the corresponding 
boronic acid derivative of formula (46) as described above for the synthesis of compounds of the 
formula (32) (in Scheme 6) and (44) (in Scheme 11). 

Addition of the 2,5-dimethytpyrroyl protecting group as described above for the synthesis 
of compounds of the formula (34) (in Scheme 6) yields the corresponding compound of formula 

25 (47). The compound of formula (47) is then reacted with a compound of the formula R^R'NOH 
and an alkali metal hydride, preferably sodium hydride, in a polar, organic solvent such as DMF or 
DMSO, preferably DMF, at a temperature between about 50°C and about 110°C, preferably at 
about 100°C, to form a compound that is identical to the corresponding desired compound of 
formula IVN, but for the presence of the 2,5-<Jimethylpyrrolyl protecting group. Removal of the 

30 protecting group, as described above for the preparation of compounds of the formula IVA (in 
Scheme 6) yields the desired compound of formula IVN . 

Scheme 14 illustrates a method of synthesizing compounds of the formula I wherein G is 
an optionally substituted pyrrolkiin-2-yl or pyrrotidin-3-yl group. Referring to Scheme 14, a 
compound of the formula IVA is reacted with a compound of the formula 
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BOC N 

(49) 

triphenytphosphine and diethylazodicarboxylate or another water soluble azodicart>oxytate in THF 
under standard M'rtsunobo reaction conditions. Typically, the reactants are combined at about 0°C 
and then allowed to warm to room temperature. (If an alky! substituent on the pyrrolidine nitrogen 
5 other than methyl is desired in the final product of formula I VP, this can be accomplished by 
replacing the BOC group of formula (49) with a group of the formula -C(=0)R, wherein R is the 
desired alky! group). 

The compound of formula (48) that is formed in the above reaction (or the corresponding 
-C(=0)R protected compound) can be converted into the desired product having formula IVP (or a 

1 0 similar compound wherein the methyl substituent depicted in structure IVP is replaced with another 
alkyl group) by reducing it This reduction can be accomplished by reacting the product from the 
preceding reaction with lithium aluminum hydride and aluminum chloride in THF or borane in THF 
as described above for the formation of compounds of the formula IVC. 

The corresponding compound of formula IV wherein the alkyl substituent on the 

15 pyrrolidine nitrogen formula IVP is replaced with hydrogen can be obtained by reacting the 
compound of formula (48), or an alkyl analogue of (48), as referred to above, with trifluoroacetic 
acid or hydrochloric acid in a solvent such as dioxane, or ether, preferably dbxane, at a 
temperature from about 0°C to about reflux temperature of the reaction mixture, preferably at 
about the reflux temperature. 

20 The starting materials used in the procedures of Schemes 6-14 are, the syntheses of 

which are not deserted above, either commercially available, known in the art or readily 
obtainable from known compounds using method that will be apparent to those skilled in the art 

The preparation of other compounds of the formula IV not specifically described in the 
foregoing experimental section can be accomplished using combinations of the reactions 

25 described above that will be apparent to those skilled in the art 

In each of the reactions discussed or illustrated above, pressure is not critical unless 
otherwise indicated. Pressures from about 0.5 atmospheres to about 5 atmospheres are generally 
acceptable, and ambient pressure, about 1 atmosphere, is preferred as a matter of 
convenience. 

30 Compounds of the formula V and their pharmaceutical^ acceptable salts can be prepared 

as described in World Patent Application W098/24766, entitled "6-Pheny!pyridy^2-amine 
Derivatives'', published June 11, 1998, and the U.S. provisional application from which it claims 
priority, Ser. No. 60/032793, filed December 6, 1996. The foregoing applications are incorporated 
herein by reference in their entirety. 
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Schemes 15-19 below illustrate methods of preparing compounds of the formula V. 




SCHEME 15 



pOHCtChy^^RiR^BJOH^ 



Na 2 C0 3 , Pd 



(50) 



Tos-SO^CfVNC 
KOtBu^OH * 





fry 

r2 EDAC, HOBT 



iONRW 



1.BH 3 ,S(CHJ 2 




G=B 
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SCHEME 16 




I n=1,q=0 
Y 

VA-a 
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SCHEME 17 




(59) 

(58) 



NHjOH'HCI 




VA-b 



G=A. X=N 

n=1, q=1 , Y is benzyl 
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SCHEME 18 




VA-C 



G=A, q=1 
X=CH, Y=NR 3 R 4 
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SCHEME 19 




(Y = benzyl) (Y = benzyl) 



(63) 

(62) 




G=A, q=0, X=N 
Y=H 
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The starting materials used in the procedures of Schemes 15-19 are either commercially 
available, known in the art or readily obtainable from known compounds using methods that will be 
apparent to those skilled in the art 

Referring to Scheme 15, compound (50) is prepared by reaction of 1,4-dibromobenzene 

5 with an organolithium reagent preferably butyl lithium, at a temperature from -100°C to about 0°C, 
followed by addition to 2-{2 l 5-dimethylpyrrolyl)-pyridine at a temperature from about 0°C to about 
50°C in an ethereal solvent preferably diethyl ether, for about 1 to 24 hours. Compound (51) is 
prepared by reacting (50) with a boronic acid derivative of the formula p-OHC(CH 2 W 
^CeHsR^BtOHfc in a solvent consisting of an alcohol, preferably ethanol, optionally mixed with 

10 water and a halogenated hydrocarbon, at a temperature from about 25°C to about 150°C, for 
about 1 to 24 hours, using a palladium-based catalyst either palladium-zero or palladium-two 
oxidation state, typically with phosphine ligands, preferably tetrakis-triphenytphosphine palladium. 

Compound (52) is prepared by reacting (51) with tosylmethylisocyanide in the presence of 
potassium t-butoxide and ethanol, in an ethereal solvent such as 1,2-dimethoxyethane, at a 

15 temperature from about -100°C to about 100*C, for about 1 to 24 hours. Compound (53) is 
prepared from (52) by basic hydrolysis of the nrtrile using an alkali metal hydroxide in an aqueous 
alcohol-based solvent such as aqueous ethanol, at a temperature from about 25°C to about 
125°C, for about 30 minutes to 48 hours. Compound (54) is prepared from (53) by dehydrative 
coupling with ammonia, a primary or secondary amine of the formula R^NH effected by a 

20 dehydrating agent such as a carbodiimfde, for example, N-ethy»-N-(dimethylaminopropyl)- 
carbodfimide, in a solvent that is a halogenated hydrocarbon or a N.N-dialkytamide, such as 
dimethylformamide, at a temperature from about 0°C to about 100°C, for about 1 to 48 hours. 
Compound (55) is prepared from (54) by deblocking using hydroxyiamine hydrochloride in an 
aqueous or alcoholic solvent preferably aqueous ethanol, at a temperature from about 25°C to 

25 about 100°C, for about 1 to 48 hours, and may include deblocking a protecting group such a the t- 
butoxycarbonyl group by reaction with trifiuoroacetic acid or a related polyhalogenated acetic acid 
or a gaseous hydrogen hafide such as HCI, in a halogenated hydrocarbon, ethereal solvent or 
ethyl acetate, at a temperature from about -70°C to about 100°C, for about 10 minutes to 24 
hours. 

30 The final compound in Scheme 15, VB, wherein G=B, is prepared by reduction of (55) 

with borane, a triaOcyt borane, aiane, or lithium aluminum hydride in an ethereal solvent such as 
ethyl ether or tetrahydrofuran, at a temperature from about -100°C to about 100°C, for about 30 
minutes to 24 hours, and optionally using cesium fluoride and an alkali metal or alkaline earth 
carbonate in an aqueous alcoholic solvent at a temperature from about 25°C to about 125°C for 1 

35 to 72 hours. 

Referring to Scheme 16, compound (56) is prepared from (50) by reaction with 3-pyridyl 
boronic acid and a palladium catalyst in either the palladium-zero or palladium-two oxidation state, 
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with llgands typically comprised of trialkyl or triaryl phosphines, such as tetrakis-triphenyiphosphine 
palladium, in an aqueous alcoholic solvent at a temperature from about 25°C to about 125°C for 
about 1 to 48 hours. Compound (57) is prepared from (56) by alkylation with an alkyl or aralkyl 
halide or sulfonate, in an ethereal, alcoholic , aqueous alcoholic, or dialkytamine-based solvent 
5 such as dimethyiformamide, at a temperature from about 0°C to about 125°C for about 30 minutes 
to 72 hours, followed by reduction with a borohydride- or aluminum hydride-based reagent, such 
as sodium borohydride, in an ethereal, alcoholic, or aqueous-alcoholic solvent typically methanol, 
at a temperature from about 0°C to about 125°C for about 1 to 72 hours. The final compound in 
Scheme 16. compound VA-a, where G=A, n=1, and q=0, is prepared from (57) by deblocking with 

10 hydroxyiamine hydrochloride in an alcoholic or aqueous-alcoholic solvent typically aqueous 
ethanol, at a temperature from about 25°C to about 125°C for about 1 to 72 hours. 

In the process of Scheme 16, the preferred value of Y in formulas (57) and VAra is benzyl. 
Compounds of the formula VA-a wherein Y is benzyl can be converted into the corresponding 
compounds wherein Y is other than benzyl by debenzylation using hydrogen or ammonium 

15 formate in the presence of a noble metal catalyst such as palladium, in an ethereal, halogenated 
hydrocarbon, alcoholic, or aqueous alcoholic solvent at a temperature from 0°C to 100°C for a 
time from 30 minutes to 24 hours, followed by reductive amination with an alkyl or aralkyl aldehyde 
in the presence of a borohydride-based reagent such as sodium cyanoborohydride or sodium 
triacetoxyborohydride, in an ethereal, halogenated hydrocarbon, alcoholic, or aqueous-alcoholic 

20 solvent at a temperature from 0°C to 1 00°C for a time from 1 to 72 hours. 

Referring to Scheme 17, compound (58) is prepared by reductive amination of 2-(4- 
bromophenylmethyt)-ptperidine with benzaldehyde and a borohydride-based reagent such as 
sodium cyanoborohydride or sodium triacetoxyborohydride, in an ethereal, halogenated 
hydrocarbon, alcoholic, or aqueous-alcoholic solvent at a temperature from about 0°C to about 

25 100°C for about 1 to 72 hours. Compound (59) is prepared from compound (58) by reaction of 
compound (58) with an organolithium reagent typically butyl lithium, followed by addition of the 
resulting organolithium reagent to 2-{2,5^imethylpyrTolyl)-pyridine, in an ethereal solvent such as 
ethyl ether, at a temperature from about -70°C to about 100°C for about 30 minutes to 48 hours. 
The final compound in Scheme 17, IA-b, wherein G^A, n=1, q=1 and Y is benzyl, is prepared from 

30 compound (59) by deblocking with hydroxyiamine hydrochloride in an alcoholic or aqueous- 
alcoholic solvent typically aqueous ethanol, at a temperature from about 25°C to about 125°C for 
about 1 to 72 hours. 

Compounds of the formula IA-b can be converted into the corresponding compounds 
wherein Y is other than benzyl using the procedure described above for converting compounds of 
35 the formula lA-a into the analogous compounds wherein Y is other than benzyl. 

Referring to Scheme 18, compound (60) is prepared from 6-bromo-2-(2,5- 
dimethytpynolyl)-pyridine and 4-formylphenylboronic acid in the presence of a palladium catalyst, 



5/15/2007, EAST Version: 2.1.0.14 



WO00A71107 .83- PCT/IB00/00295 



in either the palladium-zero or palladium-two oxidation state, with ligands typically comprised of 
trialkyl or triaryt phosphines, such as tetrakis-triphenytphosphine palladium, in an aqueous 
alcoholic solvent, at a temperature from about 25°C to about 125°C for about 1 to 48 hours. 
Compound (61) is then prepared from (60) by reaction of (60) with the enamine of a ketone or 
5 aldehyde, typically the morpholine or pyrrolidine enamine, in a aromatic hydrocarbon, hydrocarbon, 
or halogenated hydrocarbon solvent preferably toluene, at a temperature from about 25°C to 
about 150°C for about 1 to 72 hours, followed by an aqueous hydrolysis step, typically with 
aqueous hydrochloric acid, and then reduction with hydrogen or ammonium formate in the 
presence of a noble metal catalyst such as palladium, in an ethereal, halogenated hydrocarbon, 

1 0 alcoholic, or aqueous alcoholic solvent at a temperature from about 0°C to about 1 00°C for about 
30 minutes to 24 hours. The final compound in Scheme 18, VA, where G=A, q=1, X=CH, and 
Y=NR 3 R 4 , is prepared by reductive amination of compound (61) with ammonia, a primary amine, 
or a secondary amine in the presence of a boro hydride-based reagent such as sodium 
cyanoborohydride or sodium triacetoxyborohyd ride, in an ethereal, halogenated hydrocarbon, 

15 alcoholic, or aqueous-alcoholic solvent at a temperature from about 0°C to about 100°C for about 
1 to 72 hours, followed by deblocking with hydroxytamine hydrochloride in an alcoholic or aqueous- 
alcoholic solvent typically aqueous ethand, at a temperature from about 25°C to about 125°C for 
about 1 to 72 hours. 

Referring to Scheme 19, compound (62) is prepared from 3-(4-bromophenyl)-glutaric acid 

20 by dehydration with acetic anhydride or a similar dehydrating reagent followed by reaction with 
benzytemine in a hydrocarbon, aromatic hydrocarbon, or halogenated hydrocarbon solvent at a 
temperature from about 25°C to about 180°C for about 1 to 48 hours, followed by dehydration with 
acetic anhydride, or a similar dehydrating reagent at a temperature from about 25°C to about 
reflux for about 1 to 48 hours. Compound (63) is prepared by reduction of (64) with borane, 

25 borane methyl sulfide, aJane, or lithium aluminum hydride in an ethereal or hydrocarbon solvent at 
a temperature from about 0°C to about 100°C for about 30 minutes to 48 hours. Compound (64) 
is prepared from compound (63) by reaction of compound (63) with an organolithium reagent 
typically butyl lithium, followed by addition of the resulting organolithium reagent to 2-{2,5- 
dim^hylpyrioVHvridine, in an ethereal solvent such as ethyl ether, at a temperature from about - 

30 70°C to about 100°C for about 30 minutes to 48 hours. The final compound in Scheme 19, VA-d, 
where G=A, Y=H, q=0, and X=N, is prepared by debenzytation of compound (64) using hydrogen 
or ammonium formate in the presence of a noble metal catalyst such as palladium, in an ethereal, 
halogenated hydrocarbon, alcoholic or aqueous alcoholic solvent at a temperature from 0°C to 
100°C for a time from 30 minutes to 24 hours, followed by deblocking with hydroxytamine 

35 hydrochloride in an alcoholic or aqueous-alcoholic solvent typically aqueous ethanoi, at a 
temperature from about 25°C to about 125°C for about 1 to 72 hours. 
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Compounds of the formula VA-d, which are prepared using the procedures of Scheme 19, 
can be converted into the analogous compounds wherein Y is alkyl or aralkyl, by reductive 
amination with an alkyl or aralkyl aldehyde in the presence of a borohydride-based reagent such 
as sodium cyanoborohydride or sodium triacetoxyborohydride, in an ethereal, halogenated 
5 hydrocarbon, alcoholic, or aqueous-alcoholic solvent at a temperature from 0°C to 100°C for a 
time from 1 to 72 hours. 

The preparation of other compounds of the formula V not specifically described in the 
foregoing experimental section can be accomplished using combinations of the reactions 
described above that will be apparent to those skilled in the art 
10 In each of the reactions discussed or illustrated above, pressure is not critical unless 

otherwise indicated. Pressures from about 0.5 atmospheres to about 5 atmospheres are generally 
acceptable, and ambient pressure, Le., about 1 atmosphere, is preferred as a matter of 
convenience. 

Compounds of the formula VI can be prepared as described below and in the U.S. 
15 provisional application 60/087881, filed June 3, 1998, entitled "2-Aminopyridines Containing Fused 
Ring Substituents"; and Wortd Patent Application PCT/IB99/00825, filed May 7, 1999, designating 
the United States, which claims priority from provisional application 60/087881. The foregoing 
applications are incorporated herein by reference in their entirety. 

Scheme 20 below illustrates a method of preparing compounds of the formula VI. 
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Referring to Scheme 20, the compound of formula (65) Is prepared by reaction of 
norbomytene and 2-hydroxypyrone followed by aromatization with palladium oxide, according to 
the procedure described in Syn. Commun., 5, 461, (1975). It is then reacted with 
tetrabutylammonium tribromide in 1,2-dichloroethane at about room temperature for about 10 
5 minutes to about 10 hours. The product of this reaction is then treated with benzyl bromide and 
potassium carbonate in a solvent such as acetonitriie, at about the reflux temperature of the 
reaction mixture for about 1 to 48 hours, to form the compound of formula (66). 

The compound of formula (66) is then converted into 5-benzyloxy-1,2,3,4-tetrahydro-1,4- 
methano-naphthalene-8-boronic acid by cooling the compound of formula III to about -70°C in dry 

10 tetrahydrofuran (THF), and adding a solution of rvbutyi lithium to it The resulting solution is then 
treated with triethyl borate and allowed to warm to room temperature for about 1 to 48 hours to 
form 5^nzytoxy-1^,3,44etrahydro-1,4-methano-naphthalene-8^ acid. Reaction of 5- 
benzyloxy-1 ,2,3,4-tetrahydro-1 t 4-methano-naphthalene-8-boronic acid with 6-bromo-2-<2,5- 
dimethylpyrrotyl)pyridine in an ethanol solvent in the presence of sodium carbonate and 

1 5 tetrakistriphenytphosphine palladium, at about the reflux temperature for about 1 to 48 hours of the 
reaction mixture, yields the compound of formula (67). 

The compound of formula (67) can be converted into the compound of formula V using 
the following two step process. The compound of formula (67) is reacted with ammonium formate 
and ten percent palladium on carbon, in an ethanol solvent at about the reflux temperature of the 

20 reaction mixture, for about 10 minutes to about 10 hours to yield the analogous compound to that 
having formula (67), wherein the benzyloxy group of formula (67) is replaced with a hydroxy group. 
The compound of formula (68) is then formed by reacting the above hydroxy derivative with 2- 
bromoethyiacetate and potassium carbonate in acetonitriie at about the reflux temperature of the 
reaction mixture for about 1 to 48 hours. 

25 Basic hydrolysis of the compound of formula (68), followed by reaction with N-ethyl-N-3- 

dimethylaminopropyfcarbodiimide (EDAC) and the appropriate compound having the formula 
RVNH yields the desired compound of the formula (69). The base hydrolysis is typically carried 
out using an alkali metal or alkaline earth metal hydroxide in a mixture of THF, methanol and water 
at about room temperature for about 1 to 48 hours. The reaction with the appropriate compound 

30 of the formula R 1 R*NH and N-ethy»-N^methylaminopropyl carbodnmide (EDAC) is conducted in 
the presence of a base Examples of suitable bases are those selected from triaikytamines, alkali 
metal carbonates and alkaline earth metal carbonates. This reaction is typically conducted in a 
solvent such as acetonitriie, methylene chloride or N.N-dimethylformamide (DMF), at a 
temperature from about room temperature to about 100°C, preferably at about room temperature 

35 for about 1 to 48 hours. Preferably, the reaction is conducted in the presence of a catalytic 
additive such as N-hydroxysucrinamide or hydroxybenzotriazole. 



5/15/2007, EAST Version: 2.1.0.14 



WO 00/71107 



-87- 



PCT/IB00/00295 



The compound of formula (69) can be converted into the desired compound of formula I 
as follows. The compound of formula (69) is reduced to form the corresponding compound 
wherein the carbonyi group is replaced by a methylene group, after which the 2,5-dimethylpyrrolyl 
protecting group is removed. The reduction can be carried out using methods well known to those 
5 of skill in the art for example, using lithium aluminum hydride in tetrahydrofuran, with or without 
aluminum chloride, or using borane methyl sulfide in tetrahydrofuran, at a temperature of about 
-78°C to about reflux, preferably at about -70°C to room temperature for about 1 to about 24 
hours. 

Removal of the 2,5-dimethylpyrrolyl protecting group can be accomplished by reaction 
10 with hydroxylamine hydrochloride. This reaction is generally carried out in an alcoholic or aqueous 
alcoholic solvent (preferably, using ethanol as the alcohol), at a temperature from about room 
temperature to about the reflux temperature of the reaction mixture, preferably at about the reflux 
temperature, for about 8 to about 72 hours. 

Compounds of the formula VI wherein there is a heteroatom in one of the bridging rings 
15 can be prepared in an analogous fashion, starting with the appropriate compound that is 
analogous to that of formula (65), wherein the unsubstituted bridged ring of formula (65) is 
replaced by a bridged ring comprising a heteroatom. 

The preparation of other compounds of the formula VI not specifically described in the 
foregoing experimental section can be accomplished using combinations of the reactions 
20 described above that will be apparent to those skilled in the art 

In each of the reactions discussed or illustrated above, pressure is not critical unless 
otherwise indicated. Pressures from about 0.5 atmospheres to about 5 atmospheres are generally 
acceptable, and ambient pressure, La, about 1 atmosphere, is preferred as a matter of 
convenience. 

25 The compounds of formulas l-VI that are basic in nature are capable of forming a wide 

variety of different salts with various inorganic and organic acids. Although such salts must be 
pharmaceutical^ acceptable for administration to animals, it is often desirable in practice to initially 
isolate a compound of the formula I, II, III, IV, V or VI from the reaction mixture as a 
pharmaceutical^ unacceptable salt and then simply convert the latter back to the free base 

30 compound by treatment with an alkaline reagent and subsequently convert the latter free base to a 
pharmaceutical^ acceptable acid addition salt The acid addition salts of the active base 
compounds of this invention are readily prepared by treating the base compound with a 
substantially equivalent amount of the chosen mineral or organic acid in an aqueous solvent 
medium or in a suitable organic solvent such as methanol or ethanol. Upon careful evaporation of 

35 the solvent the desired solid salt is readily obtained. 

The compounds of formulas I, II, III, IV, V and VI, and their pharmaceutically acceptable 
salts, are useful as NOS inhibitors Le, they possess the ability to inhibit the NOS enzyme in 
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mammals, and therefore they are able to function as therapeutic agents in the treatment of the 
aforementioned disorders and diseases in an afflicted mammal. 

The ability of compounds of formulas l-VI to inhibit NOS may be determined using 
procedures described in the literature. The ability of compounds of the formulae I to inhibit 
5 endothelial NOS may be determined by using the procedures described by Schmidt et ah in Proc. 
Natl. Acad. Set USA. 88, pp. 365-369 (1991) and by Pollock et aL, in Proc. Natl. Acad. Sci. 
U.S.A.. 88, pp. 10480-10484 (1991). The ability of compounds of the formulae I to inhibit inducible 
NOS may be determined using the procedures described by Schmidt et aL, in Proc. Natl. Acad. 
Sci. U.SA. 88 pp. 365-369 (1991) and by Garvey et al. in J. Biol. Chem. . 269, pp. 26669-26676 
10 (1 994). The abilfly of the compounds of the formulae I to inhibit neuronal NOS may be determined 
using the procedure described by Bredt and Snyder in Proc. Natl. Acad. Sci. U.SA . 87, 682-685 
(1990). 

The compounds of formula l-VI and their pharmaceutical^ acceptable salts can be 
administered via either the oral, parenteral or topical routes. In general, these compounds are 

15 most desirably administered, when used as the single active agent for the treatment of disorders 
or conditions that can be treated by altering arcadian rhythms, in dosages ranging from about 0.01 
to about 250 mg per day, in single or divided doses (Le,, from 1 to 4 doses per day), although 
variations will necessarily occur depending upon the species, weight and condition of the subject 
being treated and the particular route of administration chosen. However, a dosage level that is in 

20 the range of about 0.07 mg to about 21 mg per kg of body weight per day is most desirably 
employed. Variations may nevertheless occur depending upon the species of animal being 
treated and its individual response to said medicament, as well as on the type of pharmaceutical 
formulation chosen and the time period and interval at which such administration is carried out In 
some instances, dosage levels below the lower limit of the aforesaid range may be more than 

25 adequate, while in other cases still larger doses may be employed without causing any harmful 
side effect provided that such larger doses are first divided into several small doses for 
administration throughout the day. 

The compounds of formulas l-VI may be administered alone or in combination with 
pharmaceutical^ acceptable carriers or diluents by either of the three routes previously indicated, 

30 and such administration may be carried out in single or multiple closes. More particularly, such 
therapeutic agents can be administered in a wide variety of different dosage forms, La, they may 
be combined with various pharmaceutical^ acceptable inert carriers in the form of tablets, 
capsules, lozenges, troches, hard candies, powders, sprays, creams, salves, suppositories, jellies, 
gels, pastes, lotions, ointments, aqueous suspensions, injectable solutions, elixirs, syrups, and the 

35 like. Such carriers include solid diluents or fillers, sterile aqueous media and various non-toxic 
organic solvents, etc. Moreover, oral pharmaceutical compositions can be suitably sweetened 
and/or flavored. In general, the therapeutically-effective compounds of this invention are present 
in such dosage forms at concentration levels ranging from about 5.0% to about 70% by weight 
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For oral administration, tablets containing various exripients such as macrocrystalline 
cellulose, sodium citrate, calcium carbonate, dicakaum phosphate and glycine may be employed 
along with various disintegrants such as starch (and preferably com, potato or tapioca starch), 
alginic acid and certain complex silicates, together with granulation binders like 

5 polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents such as 
magnesium stearate, sodium lauryl sulfate and talc are often very useful for tabletting purposes. 
Solid compositions of a similar type may also be employed as fillers in gelatin capsules; preferred 
materials in this connection also include lactose or milk sugar as well as high molecular weight 
polyethylene glycols. When aqueous suspensions and/or elixirs are desired for oral 

10 administration, the active ingredient may be combined with various sweetening or flavoring agents, 
coloring matter or dyes, and, if so desired, emulsifying and/or suspending agents as well, together 
with such diluents as water, ethano), propylene glycol, glycerin and various like combinations 
thereof. 

For parenteral administration, solutions of a compound of the formula I, II, III, IV, V or VI, 

15 or a pharmaceutical^ acceptable salt thereof, in either sesame or peanut oil or in aqueous 
propylene glycol may be employed. The aqueous solutions should be suitably buffered (preferably 
pH greater than 8) if necessary and the liquid diluent first rendered isotonic. These aqueous 
solutions are suitable for intravenous injection purposes. The oily solutions are suitable for 
intraarticular, intramuscular and subcutaneous injection purposes. The preparation of all these 

20 solutions under sterile conditions is readily accomplished by standard pharmaceutical techniques 
well known to those skilled in the art 

Additionally, it is also possible to administer the compounds of formulas l-VI topically when 
treating inflammatory conditions of the skin, and this may be done by way of creams, jellies, gels, 
pastes, patches, ointments and the like, in accordance with standard pharmaceutical practice. 

25 This invention relates both to methods of treating disorders or conditions that can be 

treated by altering circadian rhythms in which the NOS inhibiting compound and the SSRI and/or 
NK-1 receptor antagonist are administered together, as part of the same pharmaceutical 
composition, and to methods in which these active agents are administered separately as part of 
an appropriate dose regimen designed to obtain the benefits of the combination therapy. The 

30 appropriate dose regimen, the amount of each dose administered, and specific intervals between 
doses of each active agent will depend on the subject being treated, and the source and severity 
of the condition. Generally, in carrying out the methods of this invention, the NOS inhibiting 
compound will be administered to an average 70 kg adult human in an amount ranging from about 
0.01 to about 10 mg per kg body weight of the subject being treated per day, in single or divided 

35 doses, preferably from about 1 to about 3 mg/kg, the SSRI will be administered in an amount 
ranging from about 0.2 to about 30 mg per kg body weight of the subject being treated per day, in 
single or divided doses, and the NK-1 receptor antagonist will be administered in an amount 
ranging from about 0.16 to about 500 mg per day, in single or divided doses. Variations may 
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nevertheless occur depending upon the species of animal being treated and its individual 
response to said medicament, as well as on the type of pharmaceutical formulation chosen and 
the time period and interval at which such administration is carried out In some instances, dosage 
levels below the lower limit of the aforesaid range may be more than adequate, while in other 
cases still larger doses may be employed without causing any harmful side effect, provided that 
such larger doses are first divided into several small doses for administration throughout the day. 



5/15/2007, EAST Version: 2.1.0.14 



WO 00/71107 ~ yi " PCT/IB00/00295 

CLAIMS 

1. A pharmaceutical composition for treating a disorder or condition that can be 
treated by altering circadian rhythms in a mammal, comprising a NOS inhibiting compound or 
pharmaceutical^ acceptable salt thereof. 

5 2. A pharmaceutical composition according to claim 1 , comprising: 

(a) a NOS inhibiting compound, or pharmaceutical^ acceptable salt thereof, and 

(b) an NK-1 receptor antagonist or a pharmaceutical^ acceptable salt thereof; 
wherein the agents "a" and "b" are present in such composition in amounts that render 

the combination of the two agents effective to treat a disorder or condition that can be treated by 
10 altering circadian rhythms. 

3. A pharmaceutical composition according to claim 1 , comprising: 

(a) a NOS inhibiting compound or pharmaceutical^ acceptable salt thereof; 

(b) an NK-1 receptor antagonist or pharmaceutical^ acceptable salt thereof; and 

(c) an SSRI or pharmaceutical^ acceptable salt thereof, 

15 wherein the agents "a", "b* and "c" are present in such composition in amounts that 

render the combination of the three agents effective to treat a disorder or condition that can be 
treated by altering circadian rhythms. 

4. A pharmaceutical composition according to claim 1 , comprising: 

(a) a NOS inhibiting compound or pharmaceutical^ acceptable salt thereof; and 
20 (b) an SSRI or a pharmaceutical^ acceptable salt thereof, 

wherein the agents "a" and V are present in such composition in amounts that render 
the combination of the two agents effective to treat a disorder or condition that can be treated by 
altering circadian rhythms. 

5. A pharmaceutical composition according to claim 1 wherein the disorder or 
25 condition is selected from blindness, obesity, seasonal affective disorder, bipolar disorder; jet 

lag, circadian sleep rhythms disorder, sleep deprivation, REM sleep disorders, hypersomnia, 
parasomnias, sleep-wake cycle disorders, narcolepsy and sleep disorders associated with shift 
work or irregular work schedules; nocturnal enuresis, and restless-legs syndrome. 

6. A pharmaceutical composition according to any of claims 2, 3 or 4 wherein the 
30 disorder or condition is selected from dysthymia, major depressive disorder, bipolar disorder, 

seasonal affective disorder and other mood disorders; anxiety disorders including generalized 
anxiety disorder, obsessive-compulsive disorder, panic disorder, post-traumatic stress disorder, 
soda) phobias, agoraphobia and other phobias; blindness, obesity, stroke, jet lag, sleep 
disorders such as circadian sleep rhythm disorders, narcolepsy, sleep apnea, REM sleep 
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disorder, parasomnias, sleep-wake cyde disorders, sleep deprivation, insomnia, hypersomnia, 
and steep disorders associated with advancing age, shift work or irregular work schedules; 
nocturnal enuresis, restless-tegs syndrome and cognitive disorders such as dementias and 
memory disorders. 

5 7. A pharmaceutical composition according to claims 3 or 4, wherein the SSRI 

is sertraline, fluoxetine, fluvoxamine, citalopram or paroxetine. 

8. A pharmaceutical composition according to claims 2 or 3, wherein the NK-1 
receptor antagonist that is employed in said method is selected from the following compounds 
and their pharmaceutical^ acceptable salts: 
10 2-(Diphenylmethyl)^^(2KJifluoromethoxy)phenyl)methyl-1-azabicyclo[22.2]octan-^ 
amine; 

(2S,3S)-N^2^ethoxy-5-tiifluoromethoxyphenyl)methyl-2-diphenylmethyl-1- 
azabicyclo[2.2.2]octane-3-amine; 

(2S t 3S)-2-Phenyl-342-{2,2,2-trffluoroethoxy)ben2yl]-aminopiperidine; 
15 (2S,3S)-3^2^ethoxy-5-trmuoix)methoxybenzyl)amino-2-phenylpiperidine; 

(2S,3S)-1^5,6-Dimethoxyhexyl)-3^2-methoxy~5-trifluoromethoxyben2yl)amino-2- 
phenylpiperidine; 

(2S,3S>-2-PhenyJ-3-{2-trifluoromethoxybenzyl)aminopiperidine; 

(2S,3S)^244ydroxy-5-tnfUJoromethoxybenzyl)amino-2-phenylpiperi 
20 (2S,3S)-3^5^lorCH2H2,2,24riflu^ 

(2S i 3S>-24 > heny^3-trifluoromethoxyben2yl)-aminopiperidine; 

(2S,3S>-3^5-t-Buty^2-trifluoromethoxybenzyI)amino-2-phenylpiperi 

(2S,3S)-345^sopropyK^2,2,2-trffl^^ 

(2S,3S)^543imethylamirK>-2^2,2,2-triflu^^ 
25 phenylpiperidine; 

(2S,3S)^2^ifluorcMTiethoxy-5-N,^ 

(2S,3S)-3-P,5^is(difluoromettoxy)b^ 

(2S,3S)^54«utyW^tfiuoromethoxy 

(2S,3S)-3^^sopropoxy-54rifluoromethoxybenzy^ 
30 (2S,3S)-3^4)ifluoromethoxy-^^ 

(2S,3S)^2-Ethoxy-5-trifliK5ro 

(2S,3S)^2-Difluoromethoxy-5Hiitrobenzyl)amino-2-phenylpiperidine; 
(2S,3S)-3^2-Difluoromethoxy-5HSopropylbenzyl)amino-2-phenylpiperidine; 
(2S,3S)^5-Ac^mido-2^2,2,24rifluora^ 
35 (2S,3S)^2^ifluoromethoxy-5^thylben2yl)amino-2-phenylpiperid! 
cts^54^utyl-2Hfnethoxybenzyl)amino-2^3-trffl 



5/15/2007, EAST Version: 2.1.0.14 



WO 00/71 107 



-93- 



PCT/IB00/00295 



ris-2-(3,543ibromophenyl)-3^2Hrnetto^ 

(2S-3S)-3-(2-Difluoromethoxy-5-methylbenzyl)amino-2-phenylpiperidine; 

(2S,3S)-3-(5-tert-butyW-nrtetho^ 

(2S,3S)-3(-5-tert-butyl-2-trifluoromethoxybenzyl)^ 
5 2-(diphenylmethyl)-N-(2-methoxy-5-trifluoromethoxy - 

azabicyck>t2.2.2]octan-3-amine; 

cis-3-<2-chloroberu^lamino)-2-phenyIpiperidine; 

ds-3^2-trffluoromethylber^^ 

ds-3-(2-methoxyben2ylamiro^^ 
1 0 ds^2-methoxybenzy1amiro>)-2-(2^ 

cis-3-<2-methoxybenzylamm^ 

ds-3-(2-methoxybenzy!amino^ 

tis-3^2-methoxybenzytamiro^ 

ds-3-(2-methoxybenzylamino)-2-{3K^lorophenyl)-piperidine; 
1 5 ds-3-<2-m6thoxybenzylaminoV2-pheny!piperidine; 

ris^2Hiiethoxybenzylamino)-2^ 

ds-3-{2-methoxybenzylamiro^ 

cis-3-{2-methoxyben2ylaminoV2-{3^ienyl)-piperkJine; 

ds-3^2-methoxybenzylarnino)-2-phenylazacycJc>-heptane; 
20 3^2-methoxybenzylaminoH^ 

3-(2-nrathoxybenzylamino)-5Hirtethyi-2-phenylpiperidine; 

3^2Hrnethoxybenrylamino)-6^ethyl-2-phenylpiperidine; 

(2S,3S)-3K2-methoxyben2ylamino)-2-phenylpiperidine; 

(2S,3S)-1^5^it>ctethoxypent-1-yl)^ 
25 (2S,3S)-1-(6-hydroxy4iex-tyl)^ 

(2S,3SH^4-hydroxy-4-phenylbut-1-yt)-^ 

(2S,3S>-1 -{4-oxo-4-pheny1but-1 ^l)-3^2-methoxybenzyl-amino)-2-phenylptperidine; 
(2S,3SH^5 > 6^ihydroxyhex-1-yl)-3K2-methoxyben2yl^ 
tis-3-(5^uon>2HTiethoxybe^ 
30 (2S,3SHW4~flwrophenylH^^ 
phenylpiperidine; 

(2S,3S)~H4^4-ftuorophenyl)-4-hydroxybut-1 -yf)-3-(2-methoxybenzylamino)-2- 
phenyipiperidine; 

cis^2-methoxy-5<nethylbenzylam 
35 (2S ( 3S)-1-(4-benzamidobut-1-yl)-3^2Hm^ 
cts-3-{2HrnethoxynaphtM-ylmetty^ 
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(2S,3S)-3^2-methoxybenzyiaminoH^ 
phenylpiperidine; 

(2S,3S)-H4^nobut-1-yl)-3K2^ethoxyben2ylamino)-2^henylpi 
(2S^S)-H4^2^phthamido)but-1^Q-3^^ 
5 (2S,3SMK&^nzamidopent-1-yl)^2^ethoxyben^ 
(2S,3SM^5-aminopert-1-yl)-3^2Hrnetho^ 
(2S,3S)-3^5^loro-2-methoxybenzylamino>-2-phenykpiperidine; 
(2S,3S)-3^ f 5^imethoxybenzylamirK>^ 
cis-3^3,5Kirfluc^2-methoxyberizylamino)-2-phen 
1 0 cis^4,5^ffluoro-2HTiethox^^ 

c^3K2,5^imemoxybenzylaminoMW^ 
phenylpiperidine; 

cis^5^loro-2^ethoxybenzy^ 

cis-H5,6KJihydroxyhex-1^)-3^2 t ^ 
1 5 cis-2^henyl-3^-2(prop-2-yloxy)benzylamino]piperidine; 

ds^2 t 5Kiimetho>cytenzyl)amin^^ hydrochloride; 

ds^5^loro-2^ethoxyben^ 
dihydrochloride; 

cis^5^loro-2^ethoxybenzyl)amino-^^ dihydrochloride; 
20 3^2-^nethoxybenzylamino)-2 f 4^iphenylpiperidine; 

cis-3-{2-methoxyben2ylarnino)-2-phenyipyrrolidine; 

(2S t 3S)-3^5^thyl-2HT)ethoxybenzyl)amino-2-phenyl-piperi 

(2S t 3S)^5Hf>45Utyl-2HTmmoxyben2yl)amino-2-pheny»-pi 

(2S,3S)-3^2HTiethoxy-S^propyiber^^ 
25 (2S,3S)^5^propyL2-m€^xyben 

(2S t 3S)-3^5-s4)utyl-2HTiethoxybenzyl)amin^ 

(2S ( 3S)^5-t4njtyl-2HTiethoxybenzyl)amino-2^henyl-pi 

(2S,3S)^2^emoxy-5iphenylben2yl)aminO'2-phenyl-pjperidine; 

2,4-dimethylthia2ole-5-sulfonic acid [4-methoxy-3-((2S t 3S)-2-phenylpiperidin-3- 
30 ylaminomemyi)phenyil-methyiamide; 

KK4,5^imeihytth^ 
aminomethyl)phenyq-methanesulfbnamid^^ 

{54(4,Winrethylthiaz^ 
phenylpiperidin-3-yl)amine; 
35 {5^4,5<iime%lthiazo^2-ylam^ 
ylamine; 
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4,5-dimethylthiazole-2-sulfonic acid methy43^(2S,3S)-2-phenylpiperidin-3- 
ylaminomethyl>44riflu^ 

2,4-dimethytthiazo!e-5-sulfbnic add [4-isopropoxy-3-{(2S,3S)-2-phenylpiperidin-3- 
ylaminomethyOphenylJ-fnethylamide; 
5 2,4-dimethylthiazole-S-sulfonic acid [4-isopropoxy-3-((2S,3S)-2-phenytpiperidin- 

3-ylaminomethyl)phenyl]-isopropylamide; 

2,4-dimethylthiazole-5-sulfbnlc acid [4-methoxy-3-((2S,3S)-2-phenylpiperidin-3- 
yiaminomethyl)phenyt]-isoprDpy)amide; 

2,4-dimethytthiazole-S-sulfonic acid [4-methoxy-3-((2S > 3S)-2-phenylpiperidin-3- 
10 ylaminomeftyOphenylJ-isobutylamide; 

2 t 4-dimethyfthia20le-5-suffonic acid [4-isopropoxy-3-((2S t 3S)-2-phenylpiperidtn-3- 
ylaminomethyl)phenyl}HSObuty)amide; 

(2S,3SH^5-isopropyl-2HTietto^ 
cx^an-3-amine; 
15 (2S,3SW5-tert-butyl-2^ 
azabicycIo[2^.2^ctan-3-amine; 

(2S t 3S)-^5HTiemyl-2^emoxyphenyl)methyl-2^iphenylmethyM- 
azabicydo[2.2.2]octan-3-amine; 

(2S,3SH^5H^yl-2^thoxypte^ 
20 3-amine; 

(2S,3SHH5^propyl-2-methoxyphe^ 
azablcydo[2.2.2]octai>3-amine; 

(2S,3S)^5-sec4>utyl-2^etho^ 
azabicydo[2.2.2]octarv3-amine; 
25 (2S^SH^5-fvpropyl-2HTiethoxyphenyl)meth 
azabicydo(2^.2]octarh3-amine ? 

(3R,4S.5S.6SH^IsWiethyl-5K5H^ 
azabicydo[Z22]octane-3-carboxamide; 

(3R l 4S t 5S,6SH^,hWiemy^5^2 l 5^imemoxybenzylamino)^ 
30 azabicyclot2^.2Joctane-3Karboxamide; 

(3R/*S,5S,6S)^5^propyl-2^ethQx^^ 
azabicydoIZ2.2]octane-3-carboxy1ic acid; 

(3R,4S,5S,6S)^2^ethoxy-2H^^ 
azabfcydop.2.2]octane-3-carboxyllc acid; 
35 (3R,4S,5S,6S)^2,5^imethoxybenzyte^ 
(2.22]octane-3-carboxytic acid; 
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(3R,4S,5S f 6S)-5-{2-mettK)xy-5-n^ 
azabicyclo[2.2.2]octane-3-carboxylic acid; 

(SR.AS.SS.eS^S-ethyWH^^ 
azabicyclo[2.2.2]octane-3-carboxylic acid; 
5 (3R,4S,5S,6S)-5H2^ethoxyl-5-fV^^ 
azabk^do[2.2.2]octane-3-cartx)xyiic acid; 

(3R,4S,5S,6S)-5^5-sec-butyl-2HTiem^^ 
azabicydo[2.2.2]octane-3-carboxylk: acid; 

(3R,4S,5S,6S)-5-{5-N^ethyl^ethanesuIfo^ 
1 0 diphenylmethyM-azabicycio(2^ acid; 

(3R,4S,5S,6S)-5^2-methoxy-5-^^ 
azabicycto[2.2.2]octane-3-carboxylic acid; 

(3R,4S,5S,6S)-5-(2HTtethoxy-5-trifluoro^ 
azabk^ck)[2^.2]octane-3-carboxyltc acid; 
15 (3R,4S,5S,6S)^2HTOto(^-5-methyte^ 
azabicydo(2.2.2]octane-3-cartoxylic acid; 

(3R,4S,5S,6S)-5-(5-dirrtethyte^ 
azabicycio[2^.2]octane-3-carboxyitc acid; 

(3R,4S,5S,6S>^5HSopropyi-2-methoxybenzylamino)^ip 
20 azabcydo[2.2.2]cxtone-2-carboxylic acid; 

(3R/*S,5S,6S)^2-methoxy-^^ 
azabicydo^.2loctane-2-carboxy!ic add; 

(3R,4S,5S,6S)-5-{2,5KiimethoxybeiX£y^ 
azabicydo[Z2.2]octane-2-carboxylic acid; 
25 (3R,4S,5S,6S)^2H7iemoxy-5^etty^ 
azabicydo[2.Z2]octane-2-carboxyiic acid; 

(3R,4S.5S,6S)-5^5^thyl-2-methoxy^^ 
azabicycio[2.2.2}octane-2-^arboxy!ic acid; 

(3R,4S,5S,6S>^2HTiethoxy-5Hvpropyibe^^ 
30 arabicyck>[2.2.21octane-2-carboxy1^^ acid; 

(3R.4S,5S,6S>^5-sec>^utyl-2-methoxybenzyl^ 
azabicydo(Z2.2Joctane-2-carboxy!k: acid; 

(3R,4S,5S,6S)-5-(5-N-methyl-m ethanes^ 
diphenyfnr^hyM-azabicydop.2.21octe^ add; 
35 (3R,4S,5S f 6S)-5K2-methoxy-5 
a23blcydo{2^^]octane-2-carboxylic acid; 
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(3R,4S t 5S,6S)-5K2Hnnethoxy-54r^ 
a2abicydo[2.2.2)octane-2-carboxylic acid; 

(3R,4S,5S,6S)-5^2-methoxy-5^e%lsulf6nyfo^ 
azabk^clo[2.2.2)octane-2-carboxylic add; and 
5 (3R,4S,5S,6S)-5^5<iimethylamino-2^ethoxybenzyta^ 
azabicyclo[2.Z2Joctane-2-carboxylk: acid; 




9. A pharmaceutical composition according to any of claims 1 , 2, 3 or 4, wherein 
the NOS inhibiting compound is selected from the following compounds and their 
1 0 pharmaceutical^ acceptable salts: 

6-[4-(3-Amtno-cyclohexyloxy)-naphthalen-1-yl)-pyridin-2-ylamine; 

6-[4-(3-Amino-cyclopentyloxy )-naphthalen- 1 -yl]-pyridin-2-ylamine; 

6-I4-(3-Aminc>-cyclobutyloxy)-naphthalen-1-yi}-pyridin-2-yIamine; 

6-[4H4*AmirK>-cyclohexyloxy)«naphthalen-1-yl]-pyridin-2-ylamine; 
15 6-l4-{2-AiTrino^doperrtyloxy)-indan-4-yl]-pyndin-2-ylamine; 

6-I4M2-Arnmo-cyclobutytoxy)-indan-4-yl]-pyridin-2-yiamine; 

6-[4-(2-Amino-cyclopropyloxy)-indan-4-yl)-pyridirv2'ylamine; 

6-[4-(3-Amino-cyclohexyloxy)-indan-4-yl]-pyridin-2-ylamine; 

6-I4-(3-Amino-cyclopentyloxy)-indan-4-yll-pyridin-2-ylamine; 
20 6-[4-(3-Amino-cyclobutyloxy)-indan-4-yt]-pyridtn-2-ylamine; 

6-[4-{4-Amino-cyclohexyloxy)-indan-4-yl]-pyridin-2-ylamine; 



5/15/2007, EAST Version: 2.1.0.14 



WO 00/71107 - 98- PCMB00/00295 

6-[4-Piperidin-3-ylmethoxy)-6,73r9-tetrahydro-5H-benzocyclohepten-1-yl]- 
pyridin-2-yiamine; 

e-t^iZ-Pyrrolidinyl-ethoxyJ-e^^^-tetrahydro-BH-benzocyclohepten-l-yll-pyridin- 
2-ylamine; 

5 6-[4-(2-Amino-cyclohexyloxy)-6,7 r 8,9-tetrahydro-5H-benzocyclohepten-1-yl]- 
pyridin-2-ylamine; 

6-[4-(2-Dimethylamino-ethoxy)-naphthalen-1-yl]-pyridin-2-ylamine; 
6-[4-(2-PyrroIidin-1 -yl-ethoxy)-naphthalen-1 -yl]-pyridin-2-ylamine; 
6-{4~{2-l(Benzo[1,3]djoxol-5-ylmethyl)-aminol-ethoxy}-naphthalen-l-yl)-pyridin-2- 
10 y lamina; 

6-{4-f2M6,7-Dimethoxy-3,4Klih^^ 
yl}-pyridin-2-ylamine; 

3-{2-I4-(6-Arnino-pyridin-2-yl)-naphthalen-1-yloxy]-ethyl}-3-aza- 
bicyclo[3.1 .0]hex-6-ytamine; 
15 6-{4-[2-(4-Phenethy1-piperazin- 1 -yt)-ethoxy]-napht halen- 1 -yl}-pyridin-2-ylamine; 

6-{4-[2-(3-Amino-pyrroiklin-1-yl)^th^^ 

6>{4-(1-Benzyl-piperidirv4-yioxy)-naphthalen-1-yll"pyridin-2-ylamine; 

6-[4-{1-BenzyH>yrn>lidirv3-yloxy)-naphthalen-1-yl]-pyridin-2-ylamine; 

6-l4-(Piperidirh^yloxy)-naphthalen-1-yl]-pyridin-2-ylamine; 
20 6-t4-(Pyrrolidin-3-yloxy)-naphthalen-1-yl3-pyridin-2-ylamine; 

6-t4-(1-lsobirtyl-piperidirv4-yloxy)-naphthaten-1-yl]-pyridin-2-ylamine; 

6-[4-( 1 -Furan-2-ylmethy l-piperidin-4-yloxy )-naphthal en- 1 -y ll-py ridin-2-ylamine; 

6-[4-(1-lsobutyl-pyrrolidin-3-yloxy)-naphthalen-1-yl]-pyridin-2-ylamine; 

6-[4-{1 -Furan-2-ylmethyl-pyrrolidin-3-yloxy)-naphthalen-1 -yl]-pyridin-2-ylamine; 
25 6- [4-(2-Morpholin-4-y1-ethoxy )-naphthalen- 1 -ylJ-pyridin-2-ylamine; 

6-[4-(2-Diisopropylamino-ethoxy)-naphthalen-Vyl]-pyridin-2-ylamine; 

6-[4>(1-Methyl-pi^ridin-4-yloxy)-naphthalen-1-yl]-pyridin-2-ylamine; 

6-14-0 -Methyl-pyrrolidin-3-yloxy)-naphthalen- 1 -yl J-pyridin-2-ylamine; 

6-I4~(3-Dimethyiamino-propoxy)-ra 
30 6-{4^1 -Aza-bicyclo[2.2*2)oct-3-ytoxy)-naphthalen-1 -yn-pyridirv2-ylamine; 

6-[4-{2-Piperidin-1 -yl-ethoxy)-naphthalen-1 -yl]-pyridin-2-ylamine 

6-{4-[2-{3,4~Dihydro-1 H-isoquinolin-2-yl)-ethoxyl-naphthalen-1 -yl}-pyridin-2- 
yiamine; 
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6-{4-[2-(4-Dimethylamino-piperidin-1-yl)-et^^ 
ylamine; 

6-{4-[2Htert-Binyl-methyl-amino)-ethoxy]-naphthaIen-1-yl}-pyridin-2-ylam 
6-{4-[2-{4-Methyl-pipera2in-1-yl)-ethoxy]-naphthalen-1-yl}-pyridin-2-ylamine; 
5 6-{4-[2-{4-Phenyl-piperidin-1 -yl)-ethoxy]-naphthalen-1 -yl}-pyridin-2-y!amine; 

6-{4-[2-(7,8-Dihydro-5H-[1 f 3]dioxofo[4 f 5-g]isoquinolin-6-yl)-ethoxy]-naphthalen- 
1 -yl}-pyridirv2-\Hamine; 

6-[4-(Piperidin-2-ylmethoxy)-naphthalen-1-yl]-pyridin-2-ylamine; 
6-[4-( 1 -Methyl-pi peridi rv2-ylmethoxy )-napht halen- 1 -y l]-pyrid i n-2-ylamine; 
1 0 6-[4-( 1 -Methyl-piperidirv3-yimethoxy )-naphthalen- 1 -yl]-pyridin-2-ylamine; 

6-[4-(2-Amino-cyclohexyloxy)-naphthalerv1-yn-pyridin-2-ylamine; 
6-[4-(Piperidirv3-ylmethoxy)-naphthalen- 1 -y l]-py ridin-2-y lamine; 
6-t4-{1-lsobutyt-azetidirH3-yloxy)-naphthalen-Vyl]-pyridin-2-ylamine; 
6-[4-( 1 -Furan-2-yimethyl-azetidin-3-y loxy ) -naphthalen- 1 -yl]-pyridin-2-ylamine; 
1 5 6-[4-(8-Methyl-8-aza-bicycto[3.2. 1 ]oct-3-yloxy)-naphthalen-1 -yll-pyridirv2- 

ylamine; 

6-I4-{Azetidin-3-yloxy)-naphthalen-1-yl]-pyridin-2-ylamine; 
6-14-0 -Met hyl-pyrrolidirv2-y1me 

6-I4-(Azetidin-2-ylmethoxy)-naphthaleiv1-yl]-pyridin-2-ylamine; 
20 6-l7-(2-Dimethylamino-ethoxy)-indan-4-yl]-pyridin-2-y lamine; 

6-(7-(2-Pyrrolidin-1-yl-ethoxy)-indan-4-yl]-pyridin-2-ylamine; 

6-{7-[2-(Benzyl-methyl-amino)-ethoxy]-indan^-yl}-pyridin-2-ylamine; 

6-{7-[2-(4-Phenethyl-pipefazirv1-yl)-ethoxy)-indan^-yl}-pyridirH2-ylamine; 

6-{7-[2-{4-lsobutyl-piperazin-1-yl)^tho^ 
25 6-I7-(2-Morpholirv4-yl-ethoxy)-indarv4-yl]-pyridirh2-ylamine; 

6-[7-(2-Diisopropylamino-©thoxy)-indan-4-yl]-pyridin-2-ylamine; 

6-{7-[2-(7,8-Dihydro-5H-[1,3]dioxoloK,5-g]isoqum^^ 
pyridin-2-yt amine; 

6-{7-[2-{4-Methyl-piperazin-1 -yl)-ethoxy]-indan^yl}-pyridin-2-ylamine; 
30 6-{7-I2-(tert-ButylHrnethyl-arnino)^thoxy]-indar^4-yl}-pyrid 

6-{7-[2-(4-Dimethylamino-piperi^^ 

6-l8-(2-Dimethylamino^thoxy)-1,2,3,4-tetra^ 
pyridin-2-ytamine; 
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6-l8-<2-Pyrrolid»n-1 -yi-ethoxy)-1 ,2,3,4-tetrahydro-1 ,4-methano-naphthalen-5-yl]- 
pyridin-2-y!amine; 

6-[4-(2-Dimethylamino-ethoxy)-5,6 ( 7,8-tetrahydro-naphthalen-1-ylJ-pyridin-2- 
ylamine; 

5 6-l4^2-Pyrrolidin-1-yl-ethoxy)-^^ 
ylamine; 

6-{4-[2-(tert-ButylHT»ethyl-amino)^thoxy]^^ 
pyridin-2-ylamine; 

6-[4-(2-Diisopropylamino-ethoxy)-5,6,7,8-tetrahydro-naphthalen-1-yl]-pyridin-2- 
10 ylamine; 

6-[4^2-Diethylamino-ethoxy)-5,6,7,8-tetrahydro^ 
ylamine; 

6-{4-[2M3,4-Dihydro-1H-isoquinolin^ 
1 -yl}-pyridin-2-ylamine; 
15 6-|4-(2-Piperidin-1 -yl-€thoxy)-5,6,7,8-tetrahydro-naphthalen-1 -yl]-pyridin-2- 

ylamine; 

644-(2-Morpholin-4-yl^thoxy)-5,6J,8-teto 
ylamine; 

6-{4-I2-(7,8-Dihydro-5H-[1,3]dioxoloI4 r 5-g)isoquinolin-6-yl)-ethoxy]-5,6 r 7,8- 
20 tetrahydro-naphthalen-1 -yl}-pyridin-2-ylamine; 

6-{4-I2-(4-Methyl-piperazirHl-yl)-ethoxy]-5,6 f 7,8-tetrahydro-naphthalen-1-yl}- 
pyridin-2-ylamine; 

6-{4-l2-(4-Dimethytamino-piperidin-1^ 
yl}-PYridirv2«ylamine; 

25 6-{4-[2-(7,8-Dihydro-5H-[1 # 3]dioxolo[4 # 5^]isoquinolin-6-yl)-ethoxy]-5,6 > 7,8- 
tetrahydro-naphthalen-1-yl}-pyridin-2-ylamine; 

6-[4-(1-lsobutyl-piperidin-3-ylmethoxy)-5,6,7,8-tetrahydro-naphthalen-1-ylJ- 
pyridin-2-yiamine; 

6-[4-(1-Methyl-piperidirv3-ylr^ 
30 2-yt amine; 

6-{4-l2-(2-Diethylamino-ethoxy)^thoxy]^ 
pyridin-2-ylamine; 

6-[4-(Piperidin-3-ylmethoxy)-5,6,7,8-tetrahydro-naphthalen-1-yl]-pyridin-2- 
yiamtne; 
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6-[4-{2-Amino-cyclohexyloxy)-5,6,73-tetrahydro-naphthalen-1-yl]-pyridin-2- 
ylamine; 

6M4-(Pyrrolidin-2-ylmethoxy)-5 # 6,7 f 8-tetrahydro-naphthalen-1-yll-pyridin-2- 
ylamine; and 

5 6-l4-{2-Dimethylamino^thoxy)-6J,8,9-tetrahydro-5H-benzocyclohepten-1-yl]- 
pyridin-2-ylamtne; 

6-[4M2-Amino-cyclopenty!oxy)-5,6,7,8-tetrahydro-naphthalen-1-yl]-pyridin-2- 
ylamine; 

6-[4-(2-Amino-cyclobutyloxy)-5,6,7,8-tetrahydro-naphthalen-1-yl]-pyridin-2- 
10 ylamine; 

6-[4-{2-AmirK)-cyclopropyloxy)-5,6,7,8-tetrahydro-naphthalen-1-yl]-pyridin-2- 
ytamine; 

6-l4~(3-Amino-cyclohexyloxy)-5,6,73-tetrah^^ 
ylamine; 

15 6-(4-{3-Amino-cyciopentyloxy)-5,6,7,8«tetrahydro-naphthalen-1-yll-pyridjn-2- 
ylamine; 

6-[4-(3-Amino-cyclobutyloxy)-5,6,7,8-tetrahydro-naphthalen-1-yl]-pyridin-2- 
ylamine; 

6-[4-<4-Amino-cyclohexyloxy)-5,6,7,8-tetrahydro-naphthalen-1-yl]-pyridin-2- 
20 ylamine; 

6-[4-(2-Amino-cyclopentyloxy)-naphthalen-1-yl]-pyridin-2-yiamine; 

6-l4-(2-Amino-cyclobutyloxy)-naphthalen-1-yl]-pyridin-2-ylamine; 

6-[4-(2-Amino-cyclopropyloxy)-naphthaien-1-yl]-pyridin-2-ylamine; 

6-[4-{2-(4-Dimethylamino-piperidin-1-yl)-ethoxy))-6 # 7,8,9-tetrahydro-5H- 
25 benzocyclohepterh1-yi]-pyridin-2-y!amtne; 

6-[4-(2-<4-Methyl-piperazin-1-yl)-ethoxy))-6,7,8,9-tetrahydro-5H- 
benzocycloheptervl -yl]-pyridin-2-ylamine; 

1 -<4-{2-f4~(6- Amin(>pyridin-2-yl)-phenyl}-ethyl}-piperazirv1 -yD-ethanone; 

1 •(4-{2-[4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-piperazirH 1 -yl)-2-methoxy- 
30 ethanone; 

1-(4-{2-[4^6-Amino-pyridirh2-yl)^te^ 
ethanone; 

(4-{2-[4-{6-AmincKpyridir>2-yl)-phenyl]-ethyi}-piperazin-1-yl)-cyclopentyl- 
methanone; 
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1- (4-{244-(6-Amino-pyridin-2-yl)-phenylHt^^ 
3-{2-l4-(6-Amino-pyridin-2-yl)-pte 

2- (4-{2-[4~(6-Amino-pyridin-2-yl)-phenylJ^^ 

1 -(4-{2-[4-{6-Amino-pyridirv2-yl)-phenyl)-ethyl}-piperazin-1 -yl)-2-(4-fluoro-phenyl)- 
5 ethanone; 

6-{4*[2-(4-Phenethyl-prperazirh1-yl)-ethyi]-phenyl}-pyridin-2-ylamine; 
2-(4-{2-[4-(6-Amino-pyridin-2-yl)-phenyH-ethyl}-piperazin- 1 -yl)-1 -phenyl-ethanol; 
{2-l4-(6-Amino^yridirh2-yl>-pn^^ 

amine; 

10 6^4-{244-{2-Amino-2-phenyl^thyl)-piperazin-1^^ 
6- {4-[2M4-Arrono-2 , 6-dimethy 

6-{4-[2-(44^ethyi>piperazin-1-yl)^thyl]-phenyl}-pyridin-2-ylamine^ 
(3-{2-[4-{6-Amino-pyridin-2-yl)-phenyl]-ethyl}-3-aza-bicyc!o[3.1.0]hex-6-yl)- 
dimethyl-amine; 
15 6-[4-(2-Amino-ethyt)-phenyn-pyridin-2'yiamine; 

6-{4"[2*(8-Aza-spiro[4.5]dec-8-yl)^thyf]-phenyl}-pyridin-2-ylamine; 
6-{4-[2-{4-lsobutyl-ptpei^in-1-yl)-ethyl]^henyl}-pyridin-2-ylamine; 
2-(4-{2-[4-(6-Amino-pyridin-2-yl)-phenyl]^thyl}-piperazin-1-yl)-N-isopropyl- 
acetamide; 

20 4-{2-[4-<6-Amino-pyrichn-2-yl)-phenyl)-ethyl}-piperazine-1^arbo acid p-tolyl- 

amide; 

6-(4-{2-[4-{3-Phenyhpropyl)-piperazin-1-yl]-ethyl}-pheny!)-pyridin-2-ylamine; 
1 -(4-{2-[4-{6- Amino-pyridirv2-y l)-phenyl]-ethyl}-piperazin- 1 -y l)-2-(4-chloro-phenyl)- 
ethanone; 

25 8-{2-[4-(6-Amino-pyridirv2-yl)-pheny!]-ethyl}-3-benzyl-1,3 / 8-triaza- 
spiro[4.5]decane-2,4-dione; 

N-(1 -{2-[4-{6-Amino-pyn^n-2-yl)^ 
acetamide; 

8-{2-[4-(6-Amino-pyndirv2-yl)-pheny l]-ethyl}-8-aza-bicy clo[3 . 2 . 1 ]oct-3-ylamine; 
30 3-{2-[4^6-Arrwno^yridirv2-y»)>phenyl]-ethyl}-3-aza-bicyclo[3 . 2. 1 ]oct-8-yJamine; 

2-Amino-1-{4-{2"[4-(6-amino-pyridirv2-yl)-phenyl]-ethyl}-piperazirv1-yn 
propan-1-one; 

6-{4-f2-{4-Amino-piperidin-1-yl)-ethyl]-phenyl}-pyridtn-2-ylamine; 
6-{4-[2-(4~Benzhydryl-piperazirv 1 -yO-ethy I ] -phenyl} -pyri d i n-2-yl amine; 
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6-{4-[2-{4-Ben2hydryl-piperidirhVy!)^thyl]-phenyl}-pyridirv2-vlamine; 
6-{4-[(Cyc!ohexyl-methyl-amino)-methyll-phenyl}^yridin-2-ylamine; 
6-{4^{Cyclohexyi-methyl-amino)-methyl]-2-m 
6-[4-(Phenethy1amino-methyl)-phenyl]-pyridin-2-ylamine; 
5 6-I2-Methoxy^{phenethylamirK>-methyl)-phenyl]-pyridin-2-ylamine; 
6-[4H4-Amirx>-piperidirv1-ylmethyt)-phenyl}-pyridirh2-ylamine; 
6-{4-[(CyclohexytHiiethyl-amino)HTiethyl]-2-fluoro-phenyl}-pyridin-2-ylamine; 

1- {4-{2-[4-(6-AmirK)-pyridin-2-yl)-2-methoxy-phenyl]^thyl}^iperazir^ 
ethanone; 

1 0 6-{4-[2-(4-lsobutyl-piperazin-1 -yl)-ethyll-2-methoxy-phenyl}-pyridin-2-ylamine; 

3-{2-[4-{6-Amino-pyridin-2-yl)-2-methoxy-pta^ 
ylamine; 

{2-f4-(6-Amino-pyridin-2-yl)-2-methoxy-phenyl]-ethy1}-(3-oxa-9-aza- 
bicyclo[3.3. 1 lnon-7-yl)-anrtine; 
1 5 6-(4-{2-[4-(2-Amino-2-phenyl-ethyl)-piperazin-1 -yt]-ethyl}-2-methoxy-phenyl)- 

pyridin-2-ytamine; 

6-{4-[2-{4-Amino-2^ethoxy-piperidirv1-yl)^thyll-2-methoxy-phenyl}-pyridin-2- 
ylamine; 

2- {4-{2-[4M6-Amino-pyridin-2-yl)-2-methoxy-ph^ 
20 isopropyf-acetamide; 

644-(4-AmirK>-piperidin-1-ylmethyl)-2-methoxy 

1- (4~{2-[4-(6-Amino-pyridin-2-yl)-2^ethyl-pheny^ 
ethanone; 

6-{4-I2-(4-lsobutyMperazin-1-yl)^thyll-2^ 
25 3-{2- !4-( 6- Amino-pyridi rv2-yl )-2-met hyl-p henyll-ethyi} - 3-aza -bi cyclol 3 . 1 ,0]hex-6- 

ytamine; 

2- {4~{2-[4-{6-AminQ-pyridin-2-Yl)-2-methyl^ 
ethanone; 

1 -(4^244~<6-Amino-pyridirv2-y l)-2-met hyl-phenyl]-ethyl}-piperazin- 1 -yl)-2-(4-f luoro- 
30 phenyH-ethanone; 

6-{4-[2-(4-Phenethyl-piperazir>- 1 -yl)-ethyl]-2-methyl-phenyl}-pyridin-2-ylamine; 
2-(4-{2-[4-<6-Amino-pyricHn-2-yl)-2HTiethyl^^ 

ethanot; 
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{2-[4-{6-AmirK)-pyridin-2-vl)»2-methYl-phenyl]-ethyl}-(3-oxa-9-aza- 
bicyclo[3.3.1 Jnorv7-yl)-amine; 

6^4-{2-[4-(2-Amino-2-phenyl-ethy1)-pipera^ 
2-ylamine; 

5 6-{4~[2-(4~Amino-2,6-dimethyl-piperidi^^^ 
ylamine; 

2-{4-{2-[4~{6-Amino-pyridir^^ 
isopropyl-acetamide; 

6-[4-(4-AmtrKHpiperidirh1-ylmethyl}-2-m 
10 N-(1-{2-[4-{6-Amino-pyridirv-2-yl)-phenyl]-ethyl}-pyrrolidin-3-yl 

N-( 1 -{2-[4~{6-Amino-pyridin-2-yl)-phenyl]-ethYl}-pyrrolidin-3-yl)-2-(3- 
trifluoromethylphenyO-acetamide; 

N-(1-{2-[4-<6*Amino-pyridirH2-yl)-phenyl]^thyl}-pyrrondin-3-yl)-2-(4-tolyl)- 
acetamtde; 

15 N-(1-{2-[4-{6-Amtno-pyridin-2-y!^ 
methoxyphenytj-acetamide; 

2-{4-{2-[4H6-Amino-pyridirv2-yl)-2-metho^ 
ethanone; 

1 - (4-{2-[4-(6-Amino-pyridi^ 
20 fluoro- phenyl >-ethanone; 

N-(1-{244-{6-Anmno-pyridin-2-yl)-phenyIl^thyl}-pyrrolidin-3-yl)-2-cyclohexyl- 
acetamide; 

2- (4-{2-[4-{6-Amino-pyridirv2-yO 

2-{4-{2-[4-<6-Amino-pyridin-2-yl)-phenyl]-ethyl}-piperazin-1 -yl)-1 -(4- 
25 methoxyphenyD-ethanone; 

2-(4~{2-[4-{6-Anwru>-pyridirv2-y^^ 
ethanone; 

2^4~{2^4-{6-AmirK>-pyrkiirv2^^ 
ethanone; 

30 2M4^2-l4-(6-AirorKHDyridin^^ -yl)-1 -cyclohexyl- 

ethanone; 

1 -(4-{2-I4-(6-Amino-pyridirv2-yl)-2-f iuoro-phenyl]-ethyl}-piperazir>- 1 -yl)-2-phenyl- 
ethanone; 

6-{4-[2-(4~lsobutyl-piperaz^ 
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3-{2-[4-(6-Amino-pyridin-2-yl^^ 
ylamine; 

2-(4-{244-(6-Amino-pyridin-2-yl)-2-fluor^^ 
ethanone; 

5 H4~{2-l4-(6-Aminoi5yridin-2-yl)-2-fl^^^ 
phenyD-ethanone; 

6-{4-[2-<4-Phenethyl-piperazii>1-yl)^to^^ 
2-(4~{2M4~(6-Amino-pyridin-2-yl)-2-f^ 

ethanol; 

10 {2-[4-<6-Amino-pyridin-2-yl)-2-f luoro-phenyl]-ethyl}-(3-oxa-9-aza-bicyclo[3.3. 1 ]non- 

7-yl)-amine; 

6-{4-{2-l4-{2-Amino-2^henyl^ 
ylamine; 

6-{4-t2^4-AmirK>-2-fluorcHpiperidin-^ 

15 2-(4~{2-[4-(6-Amino-pyridin-2-yl)-2-fluoro-phenyl]-ethyl}-piperazin-1^yl)-N-isopropyi- 
acetamlde; 

6-l4-(4-AmincHpiperidirv1-yimeth^ 

6-{4-[2-(4-Amina-2,6-diethyl-piperidin- 1 -yl)^thyl]-phenyl}-pyridin-2-ylamine; 

6-{4-{2M4-Amincv2,6-dibenzyl-piperidin- 1 -yl)-ethyl]-phenyl}-pyridin-2-ylamine; 

20 {2-[4~{6-Amin<>-pyridirv2-yl)-phe^ 

bicycloI3.3. 1 ]non-7-yl)-anrane; 

{2-[4-(6-AmirK)-pyridin-2-yl)-phenyl]-ethyl}-(9-(4-chloro)-benzyl-3-oxa-9-aza- 
bicyclo[3.3. 1 ]non-7-y l)-amine; 

{2-(4-(6-Amino-pyridirv2-yl)-pheny1]-€thy]}-{9-(4'methyl)-benzyl-3-oxa-9-aza- 

25 bicydo[3.3. 1 ]norv7-y l)-amine; 

{2-[4M6-Aminoi3yridirv2-yl)^^ 

bicyclo[3.3. 1 ]non-7-yl)-amine; 

6-^2-lsopropoxy^«4-phenethylpiperazin-1-yl)^thyl)-phenyl^pyridin-2-ylamine; 
6-J2-lsobmoxy^«4^henethylpiperazin^ 
30 6-[2-tsobutoxY^(4^methytaminoethy!)^henyl]-pyridirv2-ylamtne; 
6~[2-lsopropoxyHN-(2-methyl)propyl)^(^^ 

1-[4M6-Amino-pyridin-2-yl)-3-isopropoxy-phenyl)-2-(4-phenethyl-piperazin-1"yl)- 

ethanol; 

6-[2^ycioperityloxy^((4<Jimethylaminoethyl)-phenylI-pyridin-2-ylamine; 
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6-[2-Cyclopentyloxy^-((4-phenethylpiperazin-1-yl)-ethyl)-phenyl]-pyridirv2- 
ylamine; 

6-I2-Cyclohexyloxy^((4-phenethylpiperazinO-yl)-ethyl)-phenyll-pyridin^ 
ylamine; 

5 6-[2-Cyclobutyloxy^^(4-phenethylpiperazin-l-yl)-ethy!)-phenyll-pyridirv2- 
ylamine; 

6-[2-Cyclopropyloxy-4-((4-phenethylpiperazin-1-yl)-ethyl)-phenyll-pyridin-2- 
ylamine; 

6-[2-lsopemyloxy^((4-phenethylpiperazin-1^ 

10 6-[2-lsohexyloxy^((4-phenethytpiperra 

6-[2-Cyclopentyloxy-(N-(2-methyl)propyl>-4-(pyrrolidin-3-yl)-phenyl]-pyridin-2- 
ylamine; 

6-[2-Cyclohexyloxy-{N-(2-methyl)propyl)-4-(pyrrolidin-3-yl)-phenyH-pyridin-2- 
15 ylamine; 

6-[2-Cyclobutyloxy-(N-(2-methyD 
ylamine; 

6-{2-Cyclopropyloxy-<NM2-rnethyl)pro^ 
ylamine; 

20 6-12- Isopentyloxy -(N-(2-methyl)propyl)-4-(pyrrolidin-3-yl)-phenyl]-pyridin-2- 

ytamtne; 

6-[2-lsohexyloxy -|N-(2 methyl) propyl)-4-(pyrrolidin-3-yl)-phenylJ-pyridin-2- 
yiamine; 

1-[4-(6-Amino-pyiidin-2-yl)-3-isobuto^^ 

25 ethanol; 

1-I4-(6-Amino-pyridin-2-yl)-3-isopropoxy-phenyll-2-{6,7-dtmethoxy- 
tetrahydroisoquinol-2-yl)-ethanol; 

1 M4-(6-Amino-pyridin-2-yl)-3-isopropoxy-phenyl]-2-(4-dimethylamino-pi peridin-1 - 
yl)-ethanol; 

30 H4M6-Arnino-pyridiiv2-yl)-3^ 
1-l4-(6-Amino-pyridin-2-yO^^ 
yl)-ethanol; 

6^4^2<liiTiethylamino^th^^ 

644^2^rmethylamino^thoxy)-2 1 3KJimethyl-phenyO-pyridi 
35 6^2^imethybmino^tto^ 

6^4K2^imethytamirK>^oxy^^ 
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6-[4^2^imethylamino^thoxy)-2-isopro^ 
6^2^clopropyW^2^imethylamino^ 
6-I2K^clobutyl^2^imethylamin(>^thoxy)-phenyl}-pyridin-2 
6^K7dopentyl^2^imethy1amino^thoxy)-phenyl]-pyridin-2-^ 
5 644-(2^ime%lamino^thoxy)-2^ethoxy-5-propyl-phenyl]-pyridinylamine; 
6- [4^1wne%lazetin-3-yloxy)-2^etto^ 
2^6-amirK>-pyridin-2-yl>-5^2<Jimethylamino-ethoxy)-phenol; 
6^4^2KlhTiethylamjn(>^thoxy)-2^ropoxy^henyl]-pyridin-2-ylamine; 
644^2^imethylamino^thoxy>-2^sopropoxy^henyl}-pyridin-2-yIamine; 
1 0 644^2^imethylamino^thoxy>-2^ 

6^2<limemylamino^oxy)-2^e^^ 

6-[5^llyl^2^imethylamino^oxy)-^^ 

6^3^llyl^2Hlimethylamino^thox^^ 

644^2^imethytamino^thoxy)-2 l 6^imethyl-phenyl]-pyridin-2-ylam 
1 5 6^4^2^imethylamino^thoxy)-2H$opro^ 

&^2-tert^uty»^2Kiimethyiamino^^ 

4^6^mirK>^yiidin-2-yl)-3-methoxyphenol; 

6W2-pyrrolidinyl^thoxy)-2,3Kiro^ 

644^4KN^emyf)piperkJinylo^ 
20 6^4^2-pyrolidinyl^oxy)-3H^ 

6^442^6J^imethoxy-3/4^ihydro-^ 
pyridin-2-ylamine; 

6^3-methoxy-4-[2-(4-phenethyl-piperazin-1 -yl)^thoxy]-phenyl}-pyrid in-2-ylamine; 
6^3HTtethoxy-4-{2^4HTie%l-p^^ 
25 6^442^ime%laminoi>ipe^ 
644^2-pyrolidinyl^thoxy)-3^tho 
4^6^mirK)^yridin-yl>-3-<7clopropyl-phenol; 
642^dopropyl^2i>yrrolidirv1^ 

3-{3^6-amino^yrkliiv2yl)-^^ -pyrrolidine-1-carboxyllc acid tert- 

30 butyl ester, 

^^yclopropyl^lHiiefo^ 
4^6^mim>i)yrklirv2-yt^^ 

642K^dobutyM-(2-pyrrolidin-1 -yl-ethoxy)-phenyl]-pyridin-2-ylamine; 

35 4^6-amino-pyrkJin-2-y!)-3-cyclopentyl-phenol; 
6^^ctopentyl^2^yrrolidir^ 
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344^6^minoiayridin-2yl)-3^emo^ acid tert butyl 

ester; 

644^1-memyl-pynx)lidin-3-yloxy)-2-mem^ 

4H4^6^minoi>yridin-2yl)-3-methoxy-phenoxy]-piperidine-1 -carboxy lie acid tert butyl 

5 ester; 

6K2^ethoxy^1-me%kpiperidirv^^^ 

6^4-(allyloxy)-2-methoxy-phenyl]-pyridin-2-ylamine; 

4^6-amino-pyridin-2-yl)-a-methoxy-6-allyl-phenol; 

4^6^mira>^yridin-2-yl)-3^ 
0 4^6^mino^ridirv2-yl)-3-methoxy-6-propyl«-phenol; 

642HSopropyl^pyiTolidin-3-yloxy)i3henyl]-pyridin-2-ylami 

6^^propyl^piperidin-3-yloxy)-phenyl]-pyridin-2-ylamine; 

642-isopropyM^1-methyl-azetidi^ 

6^sopropyW^1-methyl-piperidin^y!^^ 
5 ^P^sopropyt^l-methyl-py^ 

642HSopropyM^1-me%H>yrrolidin-^ 

6^Hsopropyl^2-me%L2-aza-bicyc^ 
ylamine; 

6^4^2^imethylamino^thoxy)-2-methoxy-phenyl]-pyridin-2-ylamin 
0 ^4^benzyl^€^yl^mino)^mo^ 

6^^ethoxy^2-pyrrdidin-1 -y l^^ 

2^4^6^mino^yridin-2-yl)-3-rnethoxyi3henoxy]-acetamide; 

644^2^mino^thoxy)-2^ethoxy^henyl}^yridin-2-ylamine; 

^4^3,4^ihydro-1h-isoquinolirv.2-y^ 
5 2^4^6^mino-pyridin-2-yl)-3-methoxy-phenoxyJ-ethanol; 

6^2^ethoxy^2^2^6,64etramethyl-pip^^ 
ylamine; 

6^442^2,5<Jirne%l^yrroHdiiv^^ 
6^44?^2,5<limethyH3yr^ 

0 2 W^™noi>y^ 
ethanone; 

642-memoxy^1^e%l^^ 
6^4^benzyl^ethyl^mirK>)^ 
644^2^thoxy^thoxy)-2^ethoxy-phenyl]-pyridin-2-ylamine; 
5 644^2^thoxy^oxy)-2Hsopropoxy^henyl]-pyridin-2-ylamine; 
6^2^ethoxy^3HT*eth^ 
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6-{4-[2-(benzyl^ethyl-amino)^tho^ 
6-[2-ethoxy^3-memyl-butoxy)-pheny!]-pyridin-2-ylamine; 
1-<6-amino-3-aza-bi^ 
phenoxyj-ethanone; 

6-[2-ethoxy^(2-pyirolidlrh1-yl^tho)^ 

3-{244~<6-amino-pyridin-2-yl)-^^ 1 .0)hex-6- 

ylamine; 

M6^mino-3-aza-bicydo[3.1.0]hex^ 
phenoxyj-ethanone; 

3^2-l4-{6-amino-pyridiiv2~yl)-3^ 1 .0]hex-6- 

ylamine; 

6-{2-isopropoxy-4-<2-pyno^ 

6-{4-P^benzyl-methyl-amino)-eto^ 

6^5-allyK2-methoxy^-(2-pyrroH 

642-methoxy-4^pyrrolidin-3-yloxy)-phenyl]-pyridjn-2-ylamine; 

642-methoxy^1-me%l-pyrrolidin-3-yloxy)-phenyl]-pyrjdin-2-ytarnine; 

6-{2^thoxy^pyiTolidin-3-yloxy)-phenyl)-pyridin-2-ylanriine; 

6^24sopropoxy^pyrrolklin-3-yioxy)-phenyl]-pyrM 

6-{2-methoxy^piperidin-4-ytoxy)-phenyn-pyridjn-2-ylamine; 

6-[2-methoxy^-(2 t 2,6,6-tetramethyi-piperidin-4-yIoxy)-phenyq-pyri 

642-lsopropoxy^(pyrrolidin-3-yloxy)-phenyl]-pyridin-2-y 

3-[4-(6^minc^yrkJin-2-y[)-3-methoxy-phenoxyhazetldi acid tert-butyl 

ester; 

6-[4-(a2etidin-3-y1oxy)-2-methoxy-phenyll-pyridin-2-ylamine; 

6^2-methoxy^lH7iethyl~azetidin^y^ 

6-[2-i$opropoxy-4-(pyrrolidin-3^ 

6-p-isopropoxy-4-(pyrolidirv^ 

642-memoxy^pyrrol^ 

642HT>ethoxy^1-me%l-pyrrolidin-3-yloxy)-^ 

&#Hrothoxy-4^lHrathyi-pyrrolidi^^ 

642-melhQxy^2-memyJ-2-aza-bic^ 1 ]hept-5-yloxy)-phenylJ-pyridin-2-ytamine; 

6H2-methoxy-4-(1-methy^ipe^ 

6^4-(1^%|^iperidin^yloxy)-2-ra^ 

6-{5-aJlyl-2-memoxy^1-methyl-pyrroHdin-3-yloxy)-phen 

6-p.6-dimethyl^3-piperidin^ 

6-p,6^methyl^2-pyrrolidin-1^^ 
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6^2,6KKmemyW43^4Hnrietty 
6^2,6^imethyW^2-moipholirh4-yl^tho^^ 
6^4^benzyl-methykamino)^thoxyJ-2,^ 
2^6^mino^yridin-2-y1)-3 l 5^ro^^ 
5 6-[4-{2-amino-ethoxy)-2 ,6-dimethyl-pheny Q-py ridin-2-y lamine; 

6^2^propyM^2i>yrrolidin-1-y^ 

2-(2.5Klimethyl-pyrrolidin-1 -y!)-6-[2-isopropyl-4-(2-pyrrolidin-1 -yl-ethoxy)-phenyl]- 
pyridine; 

6^4^2^3,5^imethyl^iperidin-1^^ 
10 6-[2^rt^utyl^2^yrrolidirv1-yi^ 

3^2^4X6^minoi>yridrrv-2-ylHH^^ 1 .0]he*6-ylamine; 

6^4'^44>henethyl-pipera»^ 

3^446^Aminc>-pyridin^ .0]hex-6-ylamine; 
3K446^ino-pyridin-2-yt)4>ipheny^ .0]hex-6-ylamine; 
1 5 2-Amino-N^4X6^mino-pyrtdin-2-yl)-biphenyl-3-y l]-propionamide; 

2-Amino4H446^minchpyridi^^ 

6-[4-<1 -BenzyM ^,5,6-tetrahydro^yridin^yl)-phenyl)-pyridjrh2-yramine; 

6-[4-<1 -BenzyI-piperidirh3-y1)-phenyl]^yridin-2-ylamine; 

6W1-Benzyl-piperidin-2-y!nre^ 
20 6H44H2>2^phenyl^%IH3tp^ 

6-[3^2^methyiamin<>^lopentyto^ 

6-[3^2^4^ethylpiperazin-1-yl)^ 

6^4^Piperidii>4-yl)-phenyll^yridin«2-ylamine; 

6^3^2^N-Cyclohexylamiro)K^o 
25 6^3^2^N-Cyclohexy»amino>^to^^ 

6^3^2^N-Phenethylamino)<yck>pe^ 

6H3^2^N4>henethytamino)^dopenty^ 

643^2^4-Methylpiperazin-1 -y I) 

6^2^N^nzytemiro}^dohexylme^ 
30 644^^2^mcwy^ylamino)-cydote 

6W2K4-Benzy!piperazir^^ 

6^2^4^msopropy1ace^ 
yiamine; 

&{4-((2-(PhenethylH2.2. 1 ]bicyclohept-1 -yl)methylH)henyl]-pyridin-2-ylamine; 
35 6^(2^3-aza^ic^o[3.t0]h^^ 
pyridin-2-ylamfne; 
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6-f2-(N-Phenethylamino)-5-phenyl-cydohexylmethyl)methyl)-phen 
ylamine; 

6^-((2-(PhenethylH2.2.1]bic^do 

6-[«2-{3-aza-bicycl0[3. 1 .0]hex^ylamino)-5-phenyk^clohexylmethyl)methyl)-phenyl}- 
5 pyridin-2-ylamine; 

N-MethyK2^minopyrid^yl-benzylidene)^xtndole; 

N-MethyK2-aminopyrid-6-yl-benzyl)-oxjndole; 

N^2-DrmethytaminoethylH2-aminopyrid-6-yl-benzylidene)-oxindole; 

N^2-DimethylaminoethylH2^minopyrid-d-yl-benzyl)-oxindole; 
10 &-[(N-5^soxazolyfmethyl)^pipe^ 

6-{(N-AcetamkioH^P»peridin^yl)-phenyn-pyridin-2-ylami 

6-[(N-BenzoylmethylH-(piperidjrv4-yl)-phenyI).pyridirv-2-ylam 

6-[(N^3ADimethoxybenzyl))^pipe^ 

6-[(N-(3AMethylenedioxybenzy1))^ 
1 5 6-[(N^2-Furyl)methyl)^piperidin^ 

N-^XB^ino-pyridi^-ylJ-biphenyM-ylmethyO-S.e^Iimethoxy-I^.S,^ 
tetrahydroisoquinoline; 

6^(N-(5-lsomiazolyl)me%l)^ 

64(N^5-Thiazo^)methylHKP»peridin^yl)-phenyl]-pyiid 
20 6-{(N^2-Pyridyl)me^^ 

64(KH3-Pyridyt)methyl)^(pipe^^ 

6-[(N-(2-imidazolyl)methyl)^pipOT^ 

6^(N^4^midazolyl)methylH^ 

6^(N-{44 > yridyl)methyl)^piperidin^yl)-phenyl]-pyri^ 
25 64(N^2-Furyl)iTrethyl)^pyrol^ 

6-{(N-(24V»e%l)propyl)^pyrrolidin^ 

8^4^6-Amino^yridirv-2-ylH^ 

a44^6-Amino-pyridin-2-yl^ 

8-{4-(6-Amino-py ridir*-2-yl)-phenylJ-3-benzy l-3-aza-bicyclo{3.2. 1 ]octan-8-ol; 
30 5-[8-(2-Dtmethylamino-€thoxy)-1 ,2,3,4-tetrahydro-1 ,4-methano-naphthalen-5-yl)- 

pyridin-2-ytamine; 

6-l8-{2-Pyrrolidin-1 -yl-ethoxy)-1 ,2,3,4-tetrahydro-1 ,4-methano-naphthalen-5-yl]- 
pyridin-2-ylamine; 

6-[8-(2-Dimethylamino-ethoxy)-1,2,3,4-tetrahydro-1,4-ethano-naphthalen-5-yl]- 
35 pyridin-2-ylamine; 
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6-|8-(2-Pyrrolidin-1 -yl-ethoxyM ,2,3,4-tetrahydro-1 ,4-ethano-naphthalen-5-yt]- 
pyridin-2-ylamine; 

6-t8-(2-(4-Dimethylamino-piperidirt-1 -yl)-ethoxy)-1 ,2,3,4-tetrahydro-1 ,4-methano- 
naphthalen-5-yl]-pyridin-2-ylamine; 
5 6-[8-(2-{6,7-Dimethoxy-teyrahydiXMsoquinol-2-yl)-ethoxy)-1,2,3 l 4-tetrahydro-1 r 4- 

methano-naphthalen-5-yt]-pyridirv2-ylamine; and 

6-[8-(2-(4-Methylpiperazin-1 -yl)-ethoxy)-1 ,2,3,4-tetrahydro-1 ,4-methano- 
naphthalen-5-yl]-pyridin2-ylarnine. 

10. A method of treating a disorder or condition mat can be treated by altering 
10 circadian rhythms in a mammal, comprising administering to said mammal a pharmaceutical 

composition according to any of claims 1 , 2, 3 or 4. 

11. A method of treating a disorder or condition selected from blindness, obesity, 
seasonal affective disorder, bipolar disorder; jet lag, circadian sleep rhythms disorder, sleep 
deprivation, REM sleep disorders, hypersomnia, parasomnias. sleep-wake cycle disorders, 

1 5 narcolepsy and sleep disorders associated with shift work or irregular work schedules; nocturnal 
enuresis, and restless-legs syndrome in a mammal, comprising administering to said mammal a 
pharmaceutical composition according to any of claims 1 , 2, 3 or 4. 

12. A method of treating a disorder or condition selected from dysthymia, major 
depressive disorder, bipolar disorder, seasonal affective disorder and other mood disorders; 

20 anxiety disorders including generalized anxiety disorder, obsessive-compulsive disorder, panic 
disorder, post-traumatic stress disorder, social phobias, agoraphobia and other phobias; 
blindness, obesity, stroke, jet lag, sleep disorders such as circadian sleep rhythm disorders, 
narcolepsy, sleep apnea, REM sleep disorder, parasomnias, sleep-wake cycle disorders, sleep 
deprivation, insomnia, hypersomnia, and sleep disorders associated with advancing age, shift 

25 work or irregular work schedules; nocturnal enuresis, restless-legs syndrome and cognitive 
disorders such as dementias and memory disorders in a mammal, comprising administering to 
said mammal a pharmaceutical composition according to any of claims 2, 3 or 4. 
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